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Global CO2 emissions are increasing

Footer Source: IEA CO2 emissions from fuel combusttion



EU has managed to decrease CO2

Footer Source: IEA Energy Policies of European Union

Transport and power genration need to be decarbonized



Share of China and India from 
world energy usage growth

7IEA, WEO 2012
New policies scenario



Finland is still lacking the will to
change
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Energy capacity and price
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EU electricity generation

Footer Source: IEA Energy Policies of European Union

Coal is the main fuel, 28% 
Natural gas 17.8%
Oil 3.1% 
Together these account for 48.9%. 
Nuclear  share of 27% 

Renewable energy is 24.1% 
Hydro 10.3%
Wind 6.3%
Biofuels and waste 5.2%
Solar 2.3%
Geothermal 0.2%



Central Western European spot 
power prices for base-load capacity
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Variable cost of coal and gas-
condensing generation in Germany
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Price formation now in EU

Footer Source: IEA ETP2015



LCOE in 2050 in EU

Footer Source: IEA ETP2015



New era in EU
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Plans for EU wide transmission
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Short run cost in 2050 in EU
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Most of the electrity will cost very little to produce



New era with renewables
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Pressure to close fossil generation
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Strategy
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Summary of EU commitments to 
reducing its GHG emissions

Footer Source: IEA Energy Policies of European Union



Policy framework for climate and 
energy in the from 2020 to 2030

an EU-wide, binding target for the reduction of GHG in 2030 by 40% below 
the 1990 level 
an EU-wide, binding renewable energy target of at least 27% in 2030 (with 
neither binding national nor new sectoral targets for renewable energy in 
transport or other sectors)
an EU-wide 30% energy efficiency target with savings below the 2007 
reference projections for the year 2030 (EC, 2014h)
the reform of the EU-ETS through the creation of a market stability reserve 
after 2020 to address the current surplus of emission allowances by 
automatically adjusting the supply together with an increase in the EU-ETS 
linear emission reduction factor from 1.74% to 2.2% in line with the -40% 
GHG emissions reduction target
a new governance framework based on national plans for competitive, 
secure and sustainable energy, prepared by the member states under a 
common approach proposed by the Commission

Footer Source: IEA Energy Policies of European Union



EU renewable energy subsidies

Footer Source: IEA World energy outlook 2014



A set of key indicators to assess 
over time

energy price differentials between the European Union 
and major trading partners
the diversification of energy imports and the share of 
indigenous energy sources used in energy consumption 
over the period up to 2030
the deployment of smart grids and interconnections 
between member states
intra-European Union coupling of energy markets
competition and market concentration in energy markets
technological innovation.

Footer Source: IEA Energy Policies of European Union



Capacity mehanisms in EU
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Variables 



Sample weeks of aggregated wind 
power and solar PV output

Source: IEA The Power of Transformation



System-friendly VRE deployment

The common view of integrating VRE sees wind power and solar PV 
generators as the “problem”. The solution has to come from other parts of the 
power system. This view will increasingly be inaccurate.
VRE can contribute to its own system integration.
Policies will need to take into account system interaction, which can dominate 
deployment challenges above a certain penetration level. 
This translates into new objectives:

right amount of deployment at the right time in the right place
ensuring that VRE generators can contribute to the range of system 
services needed to ensure stable grid operation
maximising the value of VRE generation while continuing to reduce costs

These new priorities may challenge existing support policies for VRE.
It may be necessary to expose generators to market prices to encourage 
deployment in places and at times when it is most highly valued.

Source: IEA The Power of Transformation



Comparison of two different wind turbine 
designs and resulting variability pattern

Source: IEA The Power of Transformation



Technology mix

In many regions, a link exists between the availability of wind and sunshine. 
There is a good complementarily between wind power and solar PV in 
Europe at a seasonal level (Figure).

Source: IEA The Power of Transformation




