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The North Seas 
Offshore Grid 

Sunset or Sunrise? 
Electricity Business 

in Northwest Europe 

The Energiewende 
and Germany’s 
Industrial Policy 

Transition? 
What Transition? 

Changing Energy Markets 

• At CIEP we’ve been working on changing energy markets for a while 

• These and more publications are available at www.clingendaelenergy.com 

Solar PV in a 
Strategic World 
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Energy Sector CO2-emissions 

Source: IEA (2016) 



Energy Demand: OECD vs. Non-OECD 

Source: IEA (2016) 



CO2 ‘lock-in’ from power generation 

Source: Davis & Socolow (2014) 

• The graphs show estimations of future emissions from power plants 

• Emerging economies (China, India) gained in relevance since 1990s/2000s  

• Without addressing the position of ‘coal’, emission targets are hard to achieve 
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Installed wind capacity worldwide 

Total installed capacity, worldwide 

Source: GWEC (2016) 

Dec 2015 shares 



Source: Vestas (2017) 

8 MW offshore wind turbine 

Tank-to-wheel efficiency factor 

Image from windenergy.org.nz (2017) 

Wind: A Matter of Scale 



Solar PV: Mass Production 



Solar PV capacity worldwide 

Source: Solar Power Europe (2016) 
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German pull… meets Chinese push… 

Source: JRC 

Source: CIEP (2015) 
based on BMWi & Fraunhofer ISE data 
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PV Equipment Suppliers 

Source: SCHMID Group company website 
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Levelized Cost of Electricity for PV 

Significantly below levels anticipated by many! 
• Fuzzy picture because of rapid change… 
• … Cases observed below 5 €ct/kWh (Dubai & India) and 7 €/ct (Germany) 



Recent cost developments solar & wind 
$

/M
W

h
 

Source: Bloomberg New Energy Finance (2015) 

Borssele-bids by Dong and by 
Consortium for near-shore wind farm 

Dong: 72,7 euro + 14 euro grid connection       Consortium: 54,5 euro + 14 euro grid connection 
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Lessons from Denmark 

• Generation from wind turbines is variable 
• Production varies from minute to minute, every day again! 
• The graphs below shows Denmark in January 2015 
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Source: CIEP (2016) 
based on energinet.dk 



Lessons from Denmark 

• Some periods can be particular challenge, such as the 4th week of 2015 

• The figure below shows the period from Saturday 17 to Sunday 25 January 

• Hardly any wind energy was available for a full workweek 
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Source: CIEP (2016) 
based on energinet.dk 



Lessons from Denmark 

• In 2015, the share of wind energy in the Danish electricity mix was 42% 

• But keep in mind that actual generation is variable throughout the year 

• The figure below shows Denmark in the full twelve months of 2015 
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Source: CIEP (2016) 
based on energinet.dk 



‘Dunkelflaute’ in Germany, winter 2017 

• Earlier this year (2017), we had a ‘cold spell’ in Europe 

• Coincidence of big cold, little wind, and little sun, for almost a month 

• The Germans invented a word for this (not unusual) event: Dunkelflaute 

Source: Agora Energiewende (2017) 



Heat vs. electricity: Netherlands example 

• While electricity demand is difficult to meet at such moments… 

• … keep in mind that energy demand for heating is even much more challenging 

• Seasonality (high peak demand in winter) 

• Electrifying heating needs must go hand-in-hand with reducing demand 
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NW-Europe and the Energiewende 



Wholesale 
price 
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Understanding wholesale electricity prices 

Fuel prices 
(of the marginal plant) 

Carbon costs 
(of the marginal plant) 

Scarcity premium 
(generation capacity), 
market imperfections, 

hedging strategies 
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Wholesale 
price 

Fuel prices 
• Bust-after-boom in global commodity super-cycle 
• Oversupply of coal (potentially structural?) 
• Abundant gas supplies (glut?) 
• Merit-order effect. That is, extra RES capacity 

implies coal, nuclear, or RES increasingly the 
marginal capacity in the system: lower fuel cost! 
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Wholesale 
price 

Carbon costs 
• GFC/recession 2008 
• Surplus allowances in ETS 
• Interactions RES policy <> ETS scarcity 
• Generally: policies alongside ETS 
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Wholesale 
price 

Scarcity premium & market imperfections 
• Pig-cycle (boom-and-bust in electricity investments) 
• Fairly stagnant demand 
• Continuing (subsidy-driven) capacity additions 
• Liquid markets, ICT & accessibility trading platforms 
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Understanding wholesale electricity prices 

Fuel prices 
(of the marginal plant) 

Carbon costs 
(of the marginal plant) 

Scarcity premium 
(generation capacity), 
market imperfections, 

hedging strategies 

Implications of low wholesale prices 
 
• Stressed utility business models 

(portfolios that include legacies) 
 

• Sustained RES support required from 
public support schemes 
 

• Investment climate new-builts? 

Wholesale 
price 



30 

Agenda 

1. Global Energy Needs and Carbon Constraints 

2. Progress with Renewable Energy Technologies 

3. Complexities that arise with Solar & Wind Technology 

4. Picking Winners in Europe: Effects on Markets 

5. A Glimpse into the (future) European Energy Mix 



Back to the total picture for the EU… 

CIEP (2016) graph based on 
Eurostat 2014 data 

2014 Final Consumption of energy carriers 
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