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9
Key Messages

1. Demand recovers

In 2010, electricity demand recovered in the EU-27, reaching 2008 – and thus pre-

recession – levels (Figure 1

 

2. Capacity increases

The EU’s total installed capacity continued to grow in 2010, reaching 870 GW – an 

increase of 28 GW, or 3% (Table 3 & Figure 5

the fastest growing sources, with over 22 GW being connected to the grid; this accounts 

 

2 GW were withdrawn from the grids, notably due to the closure of the Ignalina power 

3. Generation grows

All power generation technologies contributed to the increase in electricity generation

Renewables made up the lion’s share, sustained by good performance of hydro in southern 

Europe, due to favourable weather conditions in the reference period, and an increase 

in comparison, with 1% above 2009 levels (Table 4 & Figure 4
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4. Variability increases

Data shows the increasing share of variable generation technologies in the power mix: 

Table 3

are even more spectacular, as Figure 6

 

be especially true up to 2020, since alternative and complementary means such as  

5. Technologies: Use them all!

Power was and will be generated using all available technologies ower Statistics & 

Trends 2011 shows that the entire range of power generation technologies has been 

Figure 4 & Table 4

6.  The electricity industry has invested 
 

in ‘new’ RES

nearly doubled since 2000 (Figure 6

– carbon-neutral, commercially viable, at affordable prices – a system approach has to 
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1
2
 emissions in 2010 will be slightly 

Power Statistics & Trends 2011

9.  Conventional plants are less 
available – despite more maintenance

Availability of conventional power plants has deteriorated despite increased maintenance 

efforts

 

 

of conventional generation is severely constrained by the lack of revenues for existing 

8.  Total CO2 emissions decrease, but 
1 

As a result of decreased electricity generation between 2008 and 2009, the power 

sector’s CO
2
 emissions fell further in 2009, from 1,186 GT CO

2
 to 1,127 GT CO

2

2
 emitted per 

 

frequent starts and stops as well as more frequent part-load operations, thermal power 

2

7. New conventional capacity is required 

There is an important need to replace ageing power plants in Europe in the next years

Power Statistics & Trends 

2011 reveals that the needed installation of new capacity is not taking place, apart from 

a limited switch to gas and a massive introduction of renewables as a result of generous 

operation hours affect business cases just as negatively as regulatory uncertainty and 

Figure 5 and Table 3
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Power Statistics & Trends 2011 gathers the latest available data from the European electricity sector, 

It contains data:
  

collection for the other states of the region in the coming years;
  

concerning:
  the structure of the electricity industry;
  trends in general economic indicators;
  peak demand and load management;
  medium and long-term generating prospects;
  sectoral electricity consumption;
  electricity balances;
  fuel consumption in and emissions from the electricity sector;
  

Power Statistics & Trends 2011

 

 

What is Power Statistics & Trends 2011?
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Setting the Scene: 

Macroeconomic and Regulatory Trends

In 2010 the European electricity sector recovered from the severe 

increased compared to 2009 (by 5%, 3% and 2% respectively) but 

far beyond pre-recession levels (Belgium saw a 11% increase over 

2009 and 2010, with Romania accounting for the biggest decrease 

Gross domestic product trends

to recover the important losses in gross domestic product 

Recovery of electricity demand to pre-crisis level

2

several EU member states have become an existential threat  

2 

Figure 1 highlights the parallel evolution of electricity demand 

increase at a very low rate of roughly 1-2% annually, near or even 

although forecasts are contradictory and require further detailed 

infrastructure, including energy, electricity and associated networks, 

Figure 1: EU-27 Total electricity demand (TWh) and GDP growth (1996-2009)
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Demography: low population growth to be 
offset by dynamic migration

 

a low growth scenario (Table 2), with some countries on a 

Dynamic immigration is expected to be an important factor 

EU 27 1980 1990 2000 2007 2008 2009 2010 2020 2030

Population 501,125 515,125

Source: Eurostat 2011 

Table 2: Demographic evolution of the EU population (thousands, at year end) 

Policy and regulatory trends in 2011:  

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015...up to 2020...up to 2030...up to 2040...up to 2050

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015...up to 2020...up to 2030...up to 2040...up to 2050

Energy 
Strategy

Security of 
Supply (SoS)

Market 
Liberalisation

Renewables
20% by 2020 

Emissions
-20% by 2020
 
Energy
Efficiency (EE) 
-20% by 2020

 

RDD & 
Innovation

electricity SoS directive

1st res directive

2nd res directive

res financing communication

ets phase 1 ets phase 2 ets phase 3

1st liberalisation package 2nd liberalisation package 3rd liberalisation package

gas SoS directive gas SoS regulation

1st ee action plan 2nd ee action plan ee directive

infrastructure package

eu energy strategy 2020

eu roadmap 2050 (climate, move, energy)

5th framework prog. 6th framework prog. 7th framework prog.

set-plan

horizon 2020

Figure 2: EU legislative framework

Table 1: EU-27 Total electricity demand (TWh)

EU 27 1990 2000 2008 2009 2010 2020

Total Electricity Demand

Source: EURELECTRIC
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Overall energy policy: targets and roadmaps 

The European Union has set ambitious energy and climate 

addition, new opportunities in the form of plug-in, fully electric 

vehicles in road transport are planned to bring about the 10% 

outlining how they would reach their national targets under  

In 2011, the European Commission (EC) published a number 

the overall energy policy in line with the 20-20-20 set of 

a high renewable energy sources scenario, a delayed carbon 

They are compared against a reference and a current policy 

There is also convergence on the co-existence of centralised 

and decentralised power systems and heat generation 

including their increased interaction, on the need for very 

The third package: implementation started 

drafting of the network codes for both electricity and gas 

procedures have been initiated by the European Commission 

urgency of completing the internal market in electricity and gas 

Legislative trends on power generation 
technologies 

Renewables

incremental increase of just over 11 percentage points on the 

incremental increase, modulated according to the member 

an extensive programme of work on renewables showing the 

pathway to the 2020 targets and which further policy measures 

Fossil fuels: more focus on CCS

Following the nuclear accident in Fukushima and subsequent 

radical decisions on nuclear energy in some countries, the 

Gas, and to a lesser extent coal, are more prominent in today’s 

little public opposition and can be stored more easily than 

Fossil fuels will continue to play an important role in the 

European electricity production for some decades to come, 

provid
2

 

2
 

use (CCU), which has yet to be applied to electricity generation 

on a large scale and needs to be demonstrated by integrating 

political support for a demonstration programme of industrial-

the financial risks of such a large-scale demonstration 

combustion, pre-combustion and oxy-fuelling) as well as two 
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to finance a European demonstration programme in the 

was eventually reached through comitology in February 

February, project developers applied to the member states 

to the European Investment Bank (EIB) for the due diligence 

The list of projects will then be passed back to the Commission, 

which, after a new round of consultation with member states, 

Nuclear 

continued use of nuclear energy in the EU gained prominence 

among member states, ranging from maintaining or even 

European approach from the very beginning, considering that 

a European energy policy without a common nuclear safety 

The EU has also adopted a directive on the management of 

radioactive waste management and spent fuel, presented 

for banning exports of nuclear waste to third countries has 

Security of supply and infrastructure development 

increase, security of supply is likely to matter more in power 

strongly network related, more attention has to be paid to 

infrastructure, as well as to development plans such as the 

communication on energy infrastructure priorities, in which 

it outlined its proposal for a new methodology to address  

This proposal included: 

connecting networks at continental level; 

2)  development of a common methodology to improve regional 

cooperation between member states and regulators, leading 

to cross-border cost allocation rules and new financial 

instruments to facilitate their implementation; 

3)  development of a streamlined permitting regime for infra-

structure projects; 

Following overwhelming support for the communication 

from the European Council in February 2011, the European 

so-called ‘Connecting Europe Facility’, as well as a regulation 

The sharp decline in gas prices in 2010, due to the economic 

market, induced oversupply on the European market and had a 

Europe in January 2009, arising from a two-week interruption 

all member states to take effective action in advance, set 

the concept of ‘infrastructure standard’, with a view to 

mitigating member states’ dependence on single or limited 

EURELECTRIC participates, continues to monitor potential 

supply crises, currently particularly due to recent events in the 

External energy policy

bi-annual report takes stock of recent developments in energy 

policy and energy-related geopolitics, and prepares the ground 

published an external energy policy communication elabo-

external energy policy will be the natural result of a true 
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Electricity Statistics 

Installed capacity vs. electricity generation: 
independent trends 

Figure 3 shows the importance of the capacity factor of 

3 Therefore, the shares of 

installed capacity for different technologies do not necessarily 

 

Thus, although nuclear represented roughly one sixth of total 

generating capacity in 2009, its actual share of electricity 

production was almost one third, since nuclear power plants 

Generation Trends

3

of generating capacity, yielded lower values of electricity 

production due to the several different running modes of 

(grouped under ‘other renewables’ in Figure 3) translates 

to biomass plants, which tend to run in base-load or mid-merit 

Electricity Generation EU-27 – 2009

Nuclear

28%

Nuclear

16%

Fossil Fuel Fired

52%

Fossil Fuel Fired

54%

Other Renewables

8%

Installed Capacity EU-27 – 2009

Hydro

12%

Other Renewables

13%

Hydro

17%

Figure 3: Installed capacity vs. electricity generation in 2009 in the EU-27
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Fossil Fuel Fired

41%

Other Renewables

28%

Hydro

17%

Installed Capacity EU-27 – 2020

Nuclear

14%
Nuclear

16%

Fossil Fuel Fired

54%

Installed Capacity EU-27 – 2009

Other Renewables

13%

Hydro

17%

Figure 4: Evolution of electricity generation in the EU-27 in 2009 and 2020

Figure 5: Evolution of installed capacity in the EU-27 in 2009 and 2020

A new, less carbon-intensive mix emerges – 
but is put into question by nuclear phase-outs 

(Figure 4

and nuclear, will constitute the major generation source  

by 2020, delivering about 2,000 TWh, compared to about 

sources will continue to dominate the generation mix 

Nuclear

24%

Other Renewables

19%

Hydro

11%

Nuclear

28%

Fossil Fuel Fired

52%

Fossil Fuel Fired

46%

Other Renewables

8%

Hydro

12%

Electricity Generation EU-27 – 2020Electricity Generation EU-27 – 2009

Capacity by technology: use them all 

demonstrates that the European electricity mix builds on 

a wide variety of energy sources and is set to remain highly 

Figure 5

Nuclear trends after Fukushima 

increase in the reference period 2009-2010 was rather limited, 
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Fossil fuel capacities remain stable; the share of gas increases

decade, creating the so-called ‘dash-for-gas’

lower carbon content of the primary fuel, shorter construction 

lead-times and lower capital costs, a major deployment of 

combined cycle gas turbine plants (CCGTs) has been witnessed 

throughout the continent, with capacity of gas-dependent 

in the upcoming decades, as nuclear capacities are to be 

integration of variable renewables generation into the EU 

5

many non-interconnected islands of Greece still rely on oil 

to generate their electricity, although a shift towards gas is 

nearly stable between 2000 and 2009, with a minor decrease 

provided the technology reaches maturity and commercial  

5

New installed capacity: RES dominates, 
followed by gas

Figure 6 and Table 3, some 28 GW of new capacity 

have been added between 2009 and 2010, of which three 

the German phase-out, but only the decommissioning of 

the Ignalina nuclear power plant, which explains the slight 

RES capacity takes off

Table 3

increase by 2020, its role will remain crucial: in certain EU 

areas it will provide the primary back-up for variable renewable 

Table 3 below highlights the trends, which place hydro as the 

Table 3: Generation capacity in the EU-27 (MW) in 2010 compared to 2008 and 2009

Source: EURELECTRIC 

EU 27 2000 2008 2009 2010 2009/2008 2010/2009 2020

Nuclear 130,538 19 -2,323

Fossil Fuel Fired 8,018

Hydro 1,211

Other Renewables

of which 82 10,102 22,981

Wind 12,808 83,819 10,581

Biomass 9,852 10,019 52

Biogas 3,092 3,891

1,198 -55 1

Total Installed Capacity 815,910
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Figure 6: RES generation capacity in the EU 27 (MW) present and future trends

Table 4: Generation in the EU-27 in 2010 compared to 2008 and 2009 (TWh)

Source: EURELECTRIC 

Source: EURELECTRIC 

EU 27 2008 2009 2010 2009/2008 2010/2009

Nuclear

Fossil Fuel Fired

Hydro

Other Renewables

of which  Wind

Total Generation

Increasing foreseeable unavailable capacity, 
the need for generation investment and for a 
balanced generation portfolio 

There are two reasons for this trend: on the one hand, the 

ageing generation park and related maintenance requirements 

are responsible for the current slight increase in foreseeable 

conditions right to renew the generation park in many European 

countries, and to cope with the consequences of Directive 

will not be able to comply with the above mentioned directive 

and will have to be shut down, creating the urgent need for 

Power balances and the need for a single European 

electricity market

lines the need to improve the interaction between different 

generation sources, as well as the need to use them all in order 

The economic crisis and the parallel temporary decline in 

power demand, as well as the ongoing base load to load-
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VGB analysis on Availability/Unavailability  

of Power Plants 2001-2010 

Conventional power plants today have to deliver back up 

capacity for an increasing share of variable renewables, while 

operational performance of conventional power plants are 

The plant operation data described here covers as many 

for individual power plant units; the unavailability data are 

divided into planned unavailability and unplanned outages – 

unavailability refers to inspection and maintenance and repair 

in understanding the severity of the incident regarding the 

Figure 7

The critical operation area for the power plant unit shown falls  

Introduction

Special Issue/Guest Contribution: 

Figure 7:
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Availability of Power Plants 

data collection for the availability and unavailability of power 

The following data evaluation is an extract of the annual report8 and 

Evaluation of availability and unavailability  

of Power Plants

Figure 8: Example for peer group analysis regarding capacity

8

plants

plants

plants

plants

plants

all fossil

power plants
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The creation of peer groups ensures that all data from the 

power plants are evaluated according to similar technical 

characteristics such as:

  

  fuels by capacity
  furnace type by capacity
  units by single or dual boiler operation
  units by sub-critical or supercritical pressure

Combined cycle units

Gas turbine units:
  

  Jet Engine

Nuclear power plants:
  Reactor type 
  Capacity
  

The typical outcome of the standardised availability analysis 

is illustrated in Figure 9. The table shows the availability of all 

The top chart shows the quotient of the energy generated 

by the power plants and the nominal energy – which is the 

product of the nominal capacity and the reference period 

indication that there is something wrong with their operation 

 

 

Figure 9, might provide a first indicator for the used 

– between the analysed power plant unit and the statistics 

of the peer group analysis will provide further consolidated 

composed of the same power plant capacity, fuel- and furnace 

done if the power plant’s characteristics match one of the 
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Availability of Fossil-Fired Units

Figure 9:

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 01-10

Number/Unit Years 245 237 239 311 313 313 317 315 308 316 2,914

Capacity (gross) (MW) 75,961 73,585 75,543 114,050 114,870 113,466 114,760 114,456 110,905 115,603 1,023,198

Time Availability (%) 89.5 88.3 87.7 87.5 87.2 87.5 86.1 84.9 84.3 84.0 86.6

Time Utilization (%) 59.6 60.3 61.9 66.1 66.9 68.4 70.3 66.4 67.6 65.4 65.6

Energy Availability (%) 87.4 87.2 85.4 85.8 85.6 85.1 84.2 83.6 82.2 83.0 84.8

Energy Unavailability (%) 12.6 12.8 14.6 14.2 14.4 14.9 15.8 16.4 17.8 17.0 15.2

planned part (%) 6.6 7.2 6.9 7.7 8.1 8.5 8.7 9.3 10.0 10.0 8.4

unplanned part (%) 6.0 5.6 7.7 6.5 6.3 6.4 7.1 7.0 7.8 6.9 6.8

postponable (%) 1.5 1.0 1.1 0.8 1.0 1.1 0.9 1.0 1.5 1.0 1.1

not postponable (%) 4.5 4.6 6.7 5.6 5.4 5.3 6.2 6.1 6.4 5.9 5.7

Energy Utilization (%) 49.2 51.0 53.1 58.2 58.9 59.6 61.5 57.8 57.8 57.2 57.0

Energy unavailability

20
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40

100
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%

Time Availability Time Utilization Energy Availability Energy Utilization
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10
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%

planned unplanned postponable unplanned not postponable

Source: VGB PowerTech e.V. 
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Analysis Unavailability of  
Thermal Power Plants 

Events which caused unavailability are analysed in the annual 
9  

The relevant data are collected online by member companies on 

more complex recording of the unavailability data, the analysis 

period from 2001 to 2010 a total of 89,103 unavailability 

The unavailability events are described with an event 

 

It avoids double and multiple recordings of events and allows  

The following 12 different higher ranking event characteristic 

keys are in use: 
    

    

    

    

    

Figure 10:

9

    

    

    

(weakness of material, deformation of material, change  

    

    

    

    

complex, the power plant operator receives in return important 

system information for technical and economical plant 
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Figure 10 shows a typical unplanned unavailability energy 

type C represents the number of controlled shutdowns within 

up or re-commissioning of the power plant unit is not possible 

of postponable incidents which allow further operation of  

Figure 11

 

the heat generation in the conventional part of the power 

Figure 11: Main components causing unplanned unavailability energy of thermal power plants
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The power statistics presented in this section give rise to the 

following, more strategically driven conclusions:

   The contribution of the different power plants to the power 

supply:

more and more important when analysing the relation 

of postponable to variable is an indicator for the system 

stability: the higher the postponable and the lower the 

   Average operating hours per year – after deducting outages: 

The annual operation hours are an indicator of the operation 

in annual operating hours for conventional plants will lead 

which means there are no incentives for the building of new 

   The reliability of the power fleet by the outage figures: 

   The planned outage is determined by the provisions made for 

repair work on damaged or aged components, for inspections 

Summary

   

not postponable – illustrates the real condition of the plant 

is, as the goal of maintenance is to avoid damage during 

   

   The outage probability of components and systems: The 

probability over the whole fleet and the comparison 

of selected power plants with the average enable the 

assessment of the ageing of components and the quality of 

The four points above illustrate the relevance of consistently 

collecting and compiling statistical data – a tool which should 



EURELECTRIC has worked in close cooperation with a number of partners whose 

expertise and close involvement made Power Statistics & Trends 2011 possible. 

NETWORK of Experts Statistics & Prospects:

Amira Ademovic (BA); Christian Bantle (DE); Manuela Brea (ES); Bernhard Brodbeck (CH); Christoph Buenger 

 

Special thanks to:

Mariia Bondarieva (UA); Stephen Douglas (IE); Anne-Marie Grech (MT); Raido Hallik (EE); Guillaume Mascarin 

Special thanks also to: 

EURELECTRIC Secretariat:

Contact:

The data provided in Power Statistics & Trends 2011



Union of the Electricity Industry - EURELECTRIC

Boulevard de l’Impératrice, 66 boîte 2 tel: + 32 (0)2 515 10 00

1000 Brussels fax: + 32 (0)2 515 10 10


