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Pandemic crises and the recovery: IRENA Transforming Energy Scenario
Aligning the long term and short term goals

• Pandemic crises: COVID19, socioeconomic, climate 
change

• How long and severity: effective coordination 
aligning goals and policies

• The recovery stimulus packages: Aligning objectives: 
policies that foster - jobs, economic growth, less local 
pollution, energy security (access and affordability), 
lowering CO2 emissions.

• Green and resilient path - IRENA - Transforming 
Energy Scenario: Acceleration of Electrification with 
renewable energy and energy efficiency: technically 
feasible and economically beneficial
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• To achieve the Transforming Energy 
Scenario, energy-related CO2
emissions need to fall by 3.8% per 
year on average until 2050.

• Annual energy-related CO2

emissions would need to decline by 
70% below today’s level by 2050. 

• Over half of the necessary 
reductions come from renewables 
and one quarter from energy 
efficiency measures.

Electrification with renewable and efficiency

Energy-related CO2 emissions, 2010-2050
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Renewables in the global energy mix: Six-fold increase
Energy efficiency improvements must be scaled up rapidly and substantially.
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An increasingly electrified world

• RE share in electricity 
generation from 26% today 
to 57% by 2030 and 86% by 
2050.

• The electrification of end 
uses will drive increased 
power demand to be met 
with renewables
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• Wind power would be a major electricity 
generation source, supplying more than 
one-third of total electricity demand. 
Solar PV power would follow, supplying 
25% of total electricity demand.

Solar PV and wind will lead the way in the power sector

• Power system capacity would 
need to grow to 20 000 GW by 
2050, with over 70% of it coming 
from solar PV and wind.
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Hydropower and bioenergy: essential synergies

• Hydropower can bring important 
synergies to the energy system of 
the future. In the Transforming 
Energy Scenario, hydropower 
capacity would need to increase 
25% by 2030, and 60% by 2050.

• Bioenergy will become 
increasingly vital in end-use 
sectors. In the Transforming 
Energy Scenario, it plays an 
important role, particularly in 
sectors that are hard to electrify, 
such as in shipping and aviation 
and in industry, both for process 
heat and use as a feedstock.

Note: The total bioenergy share includes traditional uses of biofuels. In PES their use is reduced considerably by 
2030, but not entirely phased out, whereas in PES their use is entirely phased out by 2030.
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Transforming Energy Scenario: Technically feasible

• Flexibility in power systems is a key 
enabler for the integration of high 
shares of variable renewable 
electricity – the backbone of the 
electricity system of the future.

• Power systems must achieve 
maximum flexibility, based on 
current and ongoing innovations in 
enabling technologies, business 
models, market design and system 
operation.

• On a technology level, both long-
term and short-term storage will 
be important for adding flexibility.
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Transforming Energy Scenario: Economically beneficial

• The payback for accelerating renewables 
deployment and efficiency measures is many times 
larger than the costs.

• In the Transforming Energy Scenario, every USD 1 
spent for the energy transition would bring a payback 
of between USD 3 and USD 8.
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• Total investment in the energy system in the Transforming 
Energy Scenario would reach USD 110 trillion by 2050, or 
around 2% of average annual GDP over the period. 

• Of that total, over 80% needs to be invested in renewables, 
energy efficiency, end-use electrification, and power grids 
and flexibility.

• Annual investments in energy transformation amount to 
USD 2.7 trillion per year globally.

• 323 and 165 USD billion per year, EU and rest of Europe.

Transforming Energy Scenario 
New investment priorities: renewables, efficiency and electrification
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www.irena.org
www.twitter.com/irena
www.facebook.com/irena.org
www.instagram.com/irenaimages
www.flickr.com/photos/irenaimages
www.youtube.com/user/irenaorg

To know more about the Global Energy Transformation, this and other IRENA 
publications are available for download from www.irena.org/publications
For further information or to provide feedback, please contact the REmap team at 

remap@irena.org.

http://www.irena.org/
http://www.twitter.com/irena
http://www.facebook.com/irena.org
http://www.instagram.com/irenaimages
http://www.flickr.com/photos/irenaimages
http://www.youtube.com/user/irenaorg
http://www.irena.org/publications
mailto:remap@irena.org
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Transforming Energy Scenario: 
Power Sector actions now
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Transforming Energy Scenario: 
Buildings actions now
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Transforming Energy Scenario: 
Transport actions now
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Transforming Energy Scenario: 
Industry actions now
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