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òInnovation landscape for a renewable -powered future ó



Ongoing Energy Transformation - drivers

Å Policy imperatives

Å Sustainable Development and 

Economic Growth (SDGs)

Å Climate and Environmental 

agenda (Paris Agreement)

94% of 
needed 
emission 

reductions 
from RE and 

EE

Å RE Strong Business case

Å Policy frameworks, business and 

technology innovation

Å Dramatic cost reduction

Source: IRENA (2019), Innovation landscape for a renewable -powered future: Solutions to integrate variable renewables



> 60% Global VRE Share by 2050 in Paris 

Agreement aligned case

ÅWind and PV are variable energy 

sources ðaddressing variability is 

crucial for high deployment.

ÅTodayõs innovation challenge ð

integrating high shares of wind and PV 

at lowest -cost in power systems.

Å Power -system flexibility is key to the 

cost -effective use of renewables.

Wind and PV at the core of the energy transition

Source: IRENA (2019), Innovation landscape for a renewable -powered future: Solutions to integrate variable renewables

VRE share in Electricity Generation (%)



Innovative solutions to increase power systems 

flexibility propelled by three trends

Å Decentralisation ðimpact on supply side -. Wind 
and PV is largely centralized today but distributed 

generation - notably rooftop PV, ~ 1% of all 

electricity generation today ðis growing bringing 

new flexibility opportunities at demand side

Å Electrification ðimpact on demand side -. It plays 
in two ways, may decarbonize end -use sectors 

through renewable electricity and, if done in a 

smart way, become a flexibility source to 

integrate more renewables in power systems

Å Digitalisation ðimpact on system integration -. Key 
enabler to amplify the energy transformation by 

managing large amounts of data and optimizing 

systems with many small generation units

Source: IRENA (2019), Innovation landscape for a renewable -powered future: Solutions to integrate variable renewables



Innovation unlocks flexibility across whole power 

system

Flexibility sources :  Flexible generation; Regional 

interconnections and markets; Demand response; 

Storage; Power to X

Flexibility sources : Flexible generation

Source: IRENA (2019), Innovation landscape for a renewable -powered future: Solutions to integrate variable renewables

Smart RE-electrification supported by Digitalisation representing 62% of global energy CO2 reduction potential by 2050



Landscape of Innovation for Power Sector ð30 

innovations in Four Dimensions

Free download of report at:

https://www.irena.org/publications/2019/Fe

b/Innovation -landscape -for-a -renewable -

powered -future



Innovations as building blocks of Flexibility 

Solutions tailored to country/system context

Combine Innovations to 

Create Flexibility Solutions

Example 1:

Example 2:

Assess impact and deployment of solutions

Impact vs. Cost: Impact vs. Implementation challenges 

(e.g. regulatory changes, new role of actors ):

Implement cost -

effective solutions 

tailored to each power 

system



Combine Innovations to Create Flexibility Solutions

Example 1:

Example 2:



Combining innovations into solutions ð11 solutions

Source: IRENA (2019), Innovation landscape for a renewable -powered future: Solutions to integrate variable renewables



Source: IRENA (2019), Innovation landscape for a renewable -powered future: Solutions to integrate variable renewables

Priority solutions based on country/system context

Flexibility vs Cost Flexibility vs Implementation Complexity


