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= Renewables, efficiency and electrification dominate the energy transition

Reducing emissions by 2050 through six technological avenues
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90% of all decarbonisation in 2050 will involve renewable energy through direct supply,

electrification, bioenergy with CCS and green hydrogen, with efficiency as an enabler. OBIRENA



Ml A massive scale-up is needed across all 6 technological avenues
—_—
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Electricity generation would need to
expand three-fold by 2050 compared to
2020 levels, with renewables providing
90% of the total electricity supply by
2050 from 26% in 2019.

The share of renewable energy in total
final energy consumption would increase
from 19% in 2019 to 79% by 2050.

Average annual investment for energy
intensity improvement should scale up
6 times by 2050, implying 11% decrease
in total final consumption in 2050.

The share of direct electricity in total final
energy consumption must increase from
21% in 2019 to over 50% by 2050.

The production of clean hydrogen and its
derivative fuels must ramp up from negligible
levels in 2020 to 614 megatonnes (Mt) by 2050.

The total CO; captured from CCS, BECCS and
other carbon removal and storage measures
must be scaled up to reach 8.5 Gt by 2050

from 0.04 Gt in 2020.
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= Electricity becomes the main energy carrier in future energy systems

Key Historical Where we need to be
Indicators (1.5°C Scenario)
2019 2030 2050
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= Renewables could decarbonise 90% of the power sector by 2050
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PPl Direct renewables use also needs a major increase

Key Historical Where we need to be Key Historical Where we need to be
Indicators (1.5°C Scenario) Indicators (1.5°C Scenario)
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= Untapping biomass potential in Southeast Asia C® IRENA

Intemational Renewdable Energy Agency
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Bioenergy could become the largest energy source in the total energy mix in Southeast Asia,
accounting for over 40% of total primary energy supply in 2050. ﬁ




A major increase in energy sector investment is needed

FIGURE 2.8 Total investment by technological avenue: PES and 1.5°C Scenario, 2021-2030
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= The energy transition can bring major socio-economic benefits @®|RENA
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An additional 85 million energy-transition related jobs could be created by 2030, as well as other
benefits if the right policies are implemented to ensure a just and inclusive energy transition. %




= Renewables-based electricity is already the cheapest power option in most regions

= L 4

Solar photovoltaic Concentrated solar power Onshore wind
2020 (USD/kWh)
04 —&— Auction database
0.381 0.340 —@— LCOE database
Fossil fuel cost range
0.3
02 0.162
N A
v
0.089
01 0.108 "\
0.05/ " 0076 0.043 0.084 0.084
0.040 0.039
0

—_— — = = e —_— — = = e

The global weighted average levelised cost of electricity from utility-scale solar photovoltaic (PV)
projects fell by 85% between 2010 and 2020, concentrating solar power (CSP) by 68%; on-shore wind
by 56%, and off-shore wind by 48%. @M IRENA 10



Ml Renewables can be the cheapest, easiest and quickest option for providing energy access

FIGURE 4.2 Population served by decentralised renewable energy solutions
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= How ‘green’ is a renewables-based energy transition?
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] FIGURE 7.14 Projected cumulative waste from solar photovoltaic projects
P sionn = under IRENA’s 1.5°C Scenario through 2050
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If the world isn't careful, renewable energy 150
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Strong winds blow sand at a wind farm in the Coachella Valley on May .
8, 2019 in Palm Springs, California. MARI0 TAMA/GETTY IMAGES Source: IRENA (forthcoming-e).
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= Huge projected increase in critical materials

TABLE 7.1 Actual (2021) and projected (2050) demand for copper, nickel, lithium
and neodymium under IRENA’s 1.5°C Scenario

Material Demand in 2021 Demand in 2050 Source
(Mt/year) (Mt/year)
* *
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FIGURE 7.8 Actual (2020) and projected (2030) demand for battery materials
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Environmental and structural
challenges related to mining
activities must be addressed
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International Renewable Energy Agency

OB IRENA

A GUIDE TO POLICY MAKING

IRENA work streams addressing
environmental impacts:

* Bioenergy

* End-of-life of solar PV and
batteries/circular economy

* Clean cooking

* Adaptation & the role of renewables

14



& IRENA

International Renewable Energy Agency

/A At COP 26, IRENA became a
7 CLEANGQ )] founding member of the
Coalition Linking Energy And
o Nature for action

| gasds S (CLEANaction) - a

» . partnership to protect nature

;i_‘wfme CoRENA OO | nuucG WE during the energy transition

- Francesco La Camera, Director-General of IRENA. 15
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