
Innovation landscape for
renewable powered systems
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90% of all decarbonisation in 2050 will involve renewable energy and energy efficiency

Renewables, efficiency and electrification dominate energy transition

Reducing emissions by 2050 through six technological avenues
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In the last 10 years, the global weighted average levelised cost of electricity from utility-scale solar 
photovoltaic (PV) projects fell by 85%, concentrating solar power (CSP) by 68%; on-shore wind by 
56%, and off-shore wind by 48%. 

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

85% 56%





Systemic innovation



Innovations for integration of wind and solar PV 
generation

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

Innovation Landscape Report
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How to achieve a sustainable and socially inclusive 

growth powered by renewables? 

How to achieve

 Cooperative and resilient power systems

 Inclusive rural development through decentralised 

productive uses 
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Technology and Infrastructure Business Models and key change agents Market design and regulation System Planning and Operation

Supply demand balancing Consumer at the center Regulated and fiscal support for RE 
deployment 

Grid-strengthening solutions for weak grids

1. Increased flexibility in conventional 
hydropower and thermal plants
2. Utility scale batteries
3. Small scale batteries

13. Community ownership model
14. Decentralized productive uses
15. Peer to peer trading
16. Aggregators
17. Storage as a service

25. Fiscal instruments
26. Auctions design and regulated tariffs
27. Renewable portfolio standards

34. Storage as virtual power lines to defer grid 
investment
35. Dynamic line rating for increased transmission 
capacity
36. Installing innovative compensation devices on 
the grid

Digitalisation Innovative funding models Designs for end-users Strategic long-term planning
4. Data acquisition and monitoring
5. Advanced monitoring systems
6. Ubiquitous digitalisation

18. Pay as you Go (PAYGO)
19. Crowdfunding and financial bundling
20. Corporate renewable sourcing

28. Tariff design to shape the load
29. Innovative pricing for prosumers
30. Regulations for mini-grids

37. Enhanced forecasting of variable renewable 
energy generation
38. Transmission and distribution efficiency 
improvements
39. Planning for harmonized grid and off-grid 
developments
40. Planning for regional interconnections

Electrification of end-uses and energy 
efficiency 

Ecosystem enablers: key change agents for 
viable business environment 

Designs enhancing operational reliability 

7. Energy efficiency appliances
8. Electric vehicles
9. Green hydrogen
10. Renewable-based electrification of end-
uses (heating, cooling, cooking, etc.)

21. Key change agents to support renewable based 
development programs
22. Powering a green health and education 
ecosystem
23. RE synergies for modernized railway 
infrastructures
24. RE for resilient agriculture and farming systems

31. Regional markets integration
32. Innovative ancillary services
33. Grid connection codes

Future grids
11. Renewable mini-grids
12. Supergrids – green corridors Innovation Landscape for Africa



This collection of innovation was a result of consultations with experts in 

the region, via a Workshop and survey (English and French)

• 40 answers to the survey 

External engagement with experts in Africa 
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A comprehensive policy framework is the key to a just and 
inclusive transition

Deployment policies to promote 
the uptake of renewables, the 
electrification of end uses, and 
the direct use of renewables for 
heating, cooling and transport

Integrating policies to bring transition-
related technologies into the energy 
system and harness the potential of 
the African power pools

Structural policies to improve domestic skills, 
leverage local resources and develop homegrown 
industries – all to allow the energy transition to 
yield maximum socio-economic benefits
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At the core of innovation are public investments in 
research and development (R&D). 

R&D could become an essential tool during the energy transition, 
especially for African nations wanting to shift from mere 
technology consumers to producers and innovators.

R&D spending, as a percentage of GDP, is relatively low in Africa
(below 1%)

Policy to research



The Renewable Energy 
Transition in Africa

Renewable Energy Market 
Analysis - Africa

Thank you!

Innovation Landscape for 
renewable integration

Innovation Landscape 
for smart electrification

https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2021/March/Renewable-Energy-Transition-Africa_Country_Studies_2021.pdf?la=en&hash=46D8ADDF378CD917C90F85F899B3F2B33A787CB8
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2021/March/Renewable-Energy-Transition-Africa_Country_Studies_2021.pdf?la=en&hash=46D8ADDF378CD917C90F85F899B3F2B33A787CB8
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Jan/IRENA_Market_Africa_2022.pdf?rev=bb73e285a0974bc996a1f942635ca556
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2022/Jan/IRENA_Market_Africa_2022.pdf?rev=bb73e285a0974bc996a1f942635ca556
https://www.irena.org/publications/2019/Feb/Innovation-landscape-for-a-renewable-powered-future
https://www.irena.org/publications/2019/Feb/Innovation-landscape-for-a-renewable-powered-future
https://www.irena.org/Publications/2023/Jun/Innovation-landscape-for-smart-electrification
https://www.irena.org/Publications/2023/Jun/Innovation-landscape-for-smart-electrification
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