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1. IRENA’s systemic innovation approach for the 

energy transition



Sources: IRENA (2019), Global energy transformation: A roadmap to 2050, IRENA (2019), Renewable Power Generation Costs in 2018

Wind & solar PV at the core of the energy transition
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Innovation knowledge products

Sources: 
IRENA (2019), Innovation landscape for a renewable-powered future: Solutions to integrate variable renewables
IRENA (2020), Innovative solutions for 100% renewable power in Sweden

Innovation Landscape Report for wind & solar PV integration                                                             

+ 30 Innovation Landscape Briefs
+ Swedish innovation 

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

30 key innovations for wind & solar PV integration
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Source: IRENA (2019), Innovation landscape for a renewable-powered future: Solutions to integrate variable renewables

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

Solutions are combinations of innovations

11 solutions 
explored in 

depth in the 

report, including 

advice on their 

suitability and 

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

Interconnections & regional markets as flexibility provider
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2. Regional markets
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Different levels of regional market integration

Source: IRENA (2019), Innovation landscape brief: Regional markets
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International examples

Source: IRENA (2019), Innovation landscape brief: Regional markets
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Impact of regional markets for wind & solar integration

Sources: IRENA (2019), Innovation landscape for a renewable-powered future: Solutions to integrate variable renewables
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Costs, benefits & complexity for the implementation

Sources: 
IRENA (2019), Innovation landscape for a renewable-powered future: Solutions to integrate variable renewables
IRENA (2019), Innovation landscape brief: Regional markets
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3. Pan-European electricity market



Policy context

1st energy package

2nd energy package

3rd energy package
4th energy package

1996/1998 2003 2009 2018/2019

Monopole

Competition

EU-wide institutional & 

regulatory framework 

(unbundling, NRAs, ACER)

“Clean Energy for All Europeans“

• Energy performance in buildings

• Energy efficiency

• Renewable energy

• Electricity markets

• Risk preparedness

• Governance of the Energy Union

• ACER regulation

First common rules for 

the internal market 

and liberalisation

(electricity, gas)

Speeding-up 

liberalisation &

market integration 

(electricity, gas)
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“The Regulation aims to set fundamental principles for well-functioning, integrated electricity markets, which allow all resource
providers and electricity customers non-discriminatory market access, empower consumers, ensure competitiveness on the

global market as well as demand response, energy storage and energy efficiency, and facilitate aggregation of distributed
demand and supply, and enable market and sectoral integration and market-based remuneration of electricity generated

from renewable sources.”

Reg. 2019/943  on the internal market for electricity

Energy Union

National markets



Overview of the Internal Energy Market

Source: IRENA – Energy Community Joint Workshop on Grid Integration of Variable Renewable Energy Sources, 7 November 2018

Electricity Target Model Bidding zones (2017)
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„Efficient decarbonization of the electricity system via market integration requires systematically abolishing barriers to cross-border trade to overcome
market fragmentation and to allow th Union energy consumers to fully benefit from the advantages of integrated electricity markets and competition.“

Reg. 2019/943  on the internal market for electricity
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Implementation status in the EU…

Source: ACER (2019), Market Monitoring Report, Electricity Wholesale Markets Volume

Day-ahead market coupling
26 countries

Intraday market coupling
21 countries

Austria, Bulgaria, 

Belgium, Croatia, 

the Czech 

Republic, 

Germany, 

Denmark, Estonia, 

Finland, France, 

Hungary, Ireland, 

Italy, Latvia, 

Lithuania, 

Luxembourg, the 

Netherlands, 

Norway, Poland, 

Portugal, 

Romania, the 

Slovak Republic, 

Slovenia, Spain, 

Sweden, UK

Austria, Belgium, 

Bulgaria, Croatia, 

the Czech 

Republic, 

Denmark, Estonia, 

Finland, France, 

Germany, 

Hungary, Latvia, 

Lithuania, Norway, 

the Netherlands, 

Poland, Portugal, 

Romania, 

Slovenia, Spain, 

Sweden
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…achieved gradually over time

Sources: IRENA (2020), Innovative solutions for 100% renewable power in Sweden

Gradual integration of the European regional wholesale market (day-ahead timeframe)
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Cooperation, interconnection & harmonization levels

Sources: IRENA (2020), Innovative solutions for 100% renewable power in Sweden

Horizontal and vertical dimensions of the interconnected European power system
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Share of total traded volumes in intraday markets in Europe (2017-2018)

Source: ACER (2019), Market Monitoring Report, Electricity Wholesale Markets Volume

Benefits include trades between non-adjacent borders
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Source: ACER (2019), Market Monitoring Report, Electricity Wholesale Markets Volume

Various degrees of economic efficiency observed

Efficient use of interconnectors in various timeframes, 2018 (%)
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* Selection of borders



Source: ACER (2019), Market Monitoring Report, Electricity Wholesale Markets Volume

Social welfare benefits obtained and to be obtained from actions to increase European  market integration

Social welfare gains still to be obtained
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4. References



Tuesday, 17 March 2020, 10:00–10:30 CET

“Innovations for 100% renewable power: 
a systemic approach”

Registration:

https://www.irena.org/renewables/Knowledge-

Gateway/webinars/2020/Jan/IRENA-insights

New webinar series
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https://www.irena.org/renewables/Knowledge-Gateway/webinars/2020/Jan/IRENA-insights


Save-the-date

8-10 September 2020

Bonn, Germany

https://www.irena.org/events/2020/Sep/IRENA-Innovation-Week-2020
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https://www.irena.org/events/2020/Sep/IRENA-Innovation-Week-2020


Selection of further reading

• IRENA (2019), Innovation Landscape for a 
renewable-powered future: Solutions to 

integrate variable renewables: Link

• IRENA (2019), Innovation Landscape Briefs:

✓ Market design briefs: Link

➢ Regional markets: Link

✓ Enabling technologies: Link

✓ Business models: upcoming

✓ System operation: upcoming

• Innovative solutions for 100% renewable 

power in Sweden: Link
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https://www.irena.org/publications/2019/Feb/Innovation-landscape-for-a-renewable-powered-future
https://www.irena.org/publications/2019/Jun/Market-Design-Innovation-Landscape-briefs
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2019/Feb/IRENA_Regional_markets_Innovation_2019.pdf?la=en&hash=CEC23437E195C1400A2ABB896F814C807B03BD05
https://www.irena.org/publications/2019/Sep/Enabling-Technologies
https://irena.org/publications/2020/Jan/Innovative-solutions-for-100-percent-renewable-power-in-Sweden


Thank you very much for 

your attention!

EOcenic@irena.org

www.irena.org

mailto:EOcenic@irena.org
http://www.irena.org/

