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To promote the widespread adoption and sustainable use of all forms of renewable energy worldwide
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Energy Transition is off-track: NDCs and net zero pledges ®® IRENA

Imtermational Rerswakle Enemgy Agency

FIGURE1.6 CO:emission trajectories based on COP announcements and the 1.5°C Scenario FIGURE 1.4 Estimated trends In global CO, emissions under the Planned Energy Scenatio
and 1.5°C Scenario, 2023-2050
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2022). COP = Conference of the Parties (United Nations Climate Change Conference); Notes: GtCO2 = gigatonne of carbon dioxide; PES = Planned Energy Scenario.
GtCO2 = gigatonne of carbon dioxide.

* Despite the increased ambition expressed in COP27 announcements, current climate pledges are insufficient to reach net zero by mid-century

* Although the mitigation ambition level was clearly raised at COP27, substantial additional efforts are required to bridge the gap towards the
1.5°C target

* Emissions gap in 2050 between the COP27 announcements trajectory and the 1.5°C Scenario is still 16 Gt 3
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Key Barriers hampering the Energy Transition

Imtermational Rerswakle Enemgy Agency

Barriers

» Insufficient infrastructure to
connect renewable energy to
markets, including energy
storage and grid intearation
infrastructure,

b Lack of readiness of the
distribution infrastructure for
electricity, gases and fuels.

» Unpreparedness of end-use
sector facilities to switch to
renawahles,

ey

LA

Policy and
regulations

b Policy and regulatory
frameworks that are still
shaped around fossil fuels,
offering insufficient public
funding for energy transition
support.

» Lack of integrated planning
for energy production and
consumption.

b Insufficient attention to the
socio-economic dimension,
including a lack of industrial
policy for viable supply chains.

WIFU FUR UFFILIAL UDE UNLY

Skills and
institutional

capacity

P Misalignments between fossil
fuel job losses and renewable
job gains (skills-related,
sectoral, spatial, temporal}.

B Skills gaps due to inadequate
education and training
oppaortunities; uneven accass
for women, youth, mimrities;
and unmet reskilling and
upskilling needs. Also lack of

‘awareness of opportunities.

B Job quality issues, including
wages, occupational health
and safety, and overall
workplace conditions.

Source: IRENA WETO 2023



Good News: Rapid scale up of RE-based generation capacity since 2010

@ IRENA

Imtermational Rerswakle Enemgy Agency

FIGURE 2.1 Annual power capacity expansion, 2002-2022
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Largest ever annual increase in renewable
energy additions reported in
2022 (295GW)

Expansion of renewable power generation
in 2022 confirms upward trend of
renewables against declining new fossil

fuel capacity.

Large-scale deployment remains centred
on a limited number of counties and
regions, it is essential to expand
deployment in nations that lack access to

electricity.



IRENA Projection: Renewables will dominate the power generation mix

@ IRENA

Imtermational Rerswakle Enemgy Agency

FIGURE 2.3 Global power generation mix and installed capacity by energy source: Planned Energy
Scenario and 1.5°C Scenario in 2020, 2030 and 2050
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Notes: 1.5-S = 1.5° C Scenario; CSP = concentrated solar power; GW = gigawatt; PES = Planned Energy
Scenario; PV = photovoltaic; VRE = variable renewable energy; TWh = terawatt hour. Bioenergy includes
biogas, biomass waste, biomass solid, and biomass solid CCS; CCS = carbon capture and storage.
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* Under 1.5°C Scenario, end-use sectors

would see rapid electrification by 2050,
causing  global electricity demand
(including for green hydrogen production)
to triple from 2020 level and reach over
75 000 TWh.

Power sector undergoes deeper
decarbonisation than most other sectors,
reaching 68% and 91% of RE share in total
electricity generation in 2030 and 2050.

Variable renewable energy (solar PV and
wind) would dominate the transformation
of the global electricity sector and account
for 70% of electricity generation in 2050.

Source: IRENA WETO 2023



Smart Electrification within power system and end use @ IRENA
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A smart approach requires systemic innovation @ IRENA

Imtermational Rerswakle Enemgy Agency

It is only by matching and leveraging synergies in innovations in all parts of the
power system and end-use sectors and including all relevant actors and
stakeholders that successful solutions can be implemented on the ground.
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Source: IRENA Innovation Landscape Report 2023
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Power to mobility: 35 innovations

Source: IRENA Innovation Landscape Report 2023
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Power to Heat: 35 innovations
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@ IRENA

Summary Smart Electrification Innovations FPrctona R FRG7 A

The bulk of the energy transition relies on renewable electricity as main energy carrier of the future

Two main challenges addressed with this analysis:

« How to accelerate the energy transition through innovation

+ How to electrify end-use energy demand while minimising infrastructure costs and optimising
power systems

\\

Smart electrification creates a virtuous circle where end-use sectors —mobility, industry and
buildings- are decarbonise while the new loads become flexibility options for the system

« Cost difference between uncontrolled and smart electrification is around one order of
magnitude — globally from 1 USD trillion per year vs more than 10 USD trillion per year

S
POWER TO HEAT \

|,\ AND COOLING

Innovation for smart electrification is needed in four dimenssions technology, business models,
regulation and systems operation

IRENA developed an innovation toolbox with 100 innovations that countries can tailor to their context for
PRNER TR BNt successful smart electrification of Mobility, Heat & Cooling and Green Hydrogen energy demand
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Access here:
Innovation Landscape
for Smart
Electrification
Decarbonising end-
use sectors with
renewable power

THANK YOU!

Infernational Renewable Energy Agency

Access here:

World Energy
Transitions Outlook
2023: 1.5°C Pathway
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