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Backgrounder: Europe’s Dirty Thirty 
 
 
Global warming is a reality. During the 20th 
century the global average temperature increased 
by 0.6ºC. Europe is warming 40 per cent faster 
than the world as a whole: the average temperature 
in Europe has risen by 0.95ºC. The main cause of 
global warming is the build-up of atmospheric 
greenhouse gases, in particular carbon dioxide 
(CO2). CO2 accounts for over 80 per cent of the 
total amount of greenhouse gases.  
 
 
 
 
Rainstorms, floods, heatwaves, droughts – the 
impacts of a rapid climate change are hitting 
Europe harder and more frequently. 
 
The average number of climate-related disasters in 
Europe doubled during the Nineties, as compared 
to the previous decade. Over recent decades, the 
number of major floods in Europe has risen from 
one per year to 15. The storms hitting Europe in 
1999 and the floods in 2002 each cost 13 billion 
Euros. In the UK, the annual cost of flooding 
could rise to as much as 30 billion euros by the 
end of this century. 
 
The European summer of 2003 is believed to be 
the hottest in Europe for the past 500 years. The 
extraordinary heat and drought disrupted 
agriculture, inland shipping and electricity 
production. Huge swathes of forests covering a 
total of 5 per cent of Portugal’s surface area were 
destroyed in a loss put at one billion euros. In total 
the 2003 heat wave caused estimated losses of 10 
billion euros. More importantly, it claimed around 
40,000 lives. Common causes of death included 
respiratory and cardiovascular disease, as well as 
heatstroke and dehydration. 
 
Globally, climate change already results in about 
160,000 deaths a year, and this is likely to rise 
sharply as a result of shortages in food and water 
supply. Other climate related health issues include 

a rise in insect-borne diseases, increases in rates of 
skin cancer and food poisoning and health issues 
related to flooding. 
 
According to the European Environment Agency 
(EEA), climate change is also changing Europe’s 
natural environment. Eight out of nine of Europe’s 
glaciers are in retreat. Glacier retreat in the 
European Alps is reaching levels exceeding those 
of the last 5,000 years. By 2050, 75% of the 
glaciers in the Swiss Alps are likely to have 
disappeared. The northern Hemisphere’s annual 
snow cover has decreased by 10% since 1966. 
Between 1978 and 2003, Arctic sea ice has shrunk 
by more than 7%. Arctic sea ice thickness, 
between the periods from 1958 to 1976 and 1993 
to 1997, has shrunk by an average 40%. 
 
 

 
Agios Dimitrios in Greece, Europe’s dirtiest power plant. 
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The number and presence of warm-temperature 
marine species have been increasing in the North 
Sea over the past decades. Over the last 30 years, 
there has been a northward shift of zooplankton 
species by up to 1,000 km. Climate change over 
the past three decades has also resulted in 
decreases in populations of terrestrial plant species 
in southern and northern Europe. 

Climate impacts hitting Europe 
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According to the EEA, CO2 emissions in the EU15 
have increased by 3.4 per cent since 1990. 
Between 2002 and 2003 EU15 emissions of CO2, 
which makes up over 80 per cent of all EU15 
greenhouse gas emissions, increased by 59 million 
tonnes (1.8%). The emission increase in 2003 was 
mainly caused by an increase in power production 
using coal. 
 
The EU15 member states have committed to an 8 
per cent reduction of 1990 greenhouse gas 
emission levels by between 2008 and 2012 under 
the legally binding Kyoto Protocol. According to 
projections by the EEA, the EU15 countries will 
cut their greenhouse gas emissions to only 7.7 per 
cent below 1990 levels by 2010 on the basis of 
existing domestic policies and measures already 
being implemented and additional policies and 
measures currently planned. 
 

 
Frimmersdorf in Germany, Europes 2nd dirtiest coal plant. 
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The 8 per cent reduction target will only be 
reached if member states plan and implement extra 
measures or if several countries cut emissions by 
more than they have to. This is due to the fact that 
some countries are far away from reaching their 
national reduction targets. The EEA projections 
show that at present Denmark, Italy, Portugal and 
Spain are unlikely to make the necessary cuts. 
 

The Intergovernmental Panel on Climate Change 
(IPCC) recommends global CO2 emission cuts of 
60 to 80 per cent to stabilize carbon concentrations 
in the atmosphere at their present level. Europe 
needs to ensure the deep emission cuts necessary 
to tackle climate change – by meeting its own 
targets and by strengthening its global leadership 
role. 
 
 
 
 
The single greatest contributor to man-made CO2 

emissions is the power sector. It produces 37 per 
cent of global CO2 emissions and 39 per cent of 
Europe’s. The biggest share of these EU power 
sector emissions comes from coal (72 per cent), 
followed by gas (18 per cent) and oil (10 per cent). 
Coal is the most carbon-intense of the fossil fuels, 
and burning it generates 70 per cent more CO2 per 
unit of energy produced than natural gas. 
 
The seven biggest power generation companies in 
Europe were responsible for 75 per cent of the 
reported power generation in Europe. The 
following are listed in descending order: EDF, 
E.ON, RWE, Vattenfall, Enel, Electrabel, Endesa. 
According to PricewaterhouseCoopers (PwC), 
EDF, the largest generator, accounted for 29 per 
cent of reported generation (2002 data).  
 
Of the 21 biggest CO2 emitters in the European 
power generation sector, seven were responsible 
for 70 per cent of emissions. In descending order, 
they are: RWE, Enel, Vattenfall, E.ON, Endesa, 
EDF, and Electrabel. According to PwC, RWE, 
the biggest emitter, emitted two thirds more than 
Enel, the second biggest emitter (2002 data). 
 
The next 20 years will offer a historic window of 
opportunity for Europe to dramatically reduce the 
level of power sector emissions. Over that period, 
most of Europe’s dirtiest coal power stations will 
be decommissioned. If they are replaced with new 
coal-fired power stations, the continent will be 
locked into high levels of CO2 pollution for 
decades to come. However, if current coal-fired 
plants are replaced by clean alternatives, Europe 

European CO2 emissions 

European CO2 from the power sector 
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would lead the world towards a low-carbon 
economy and the Earth could avoid the dangerous 
impacts of abrupt climate change.  
 
 
 
 
The European Emissions Trading Scheme (ETS) is 
a “cap and trade”  scheme regulating industrial CO2 
emissions in the EU25. Its first phase runs from 
2005–2007, the second phase from 2008–2012, 
coinciding with the first Kyoto Protocol 
commitment period. 
 
 

 
Aboño in Spain, the continent’s 3rd dirtiest coal plant. 
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Almost half (46 per cent) of EU CO2 emissions are 
covered by the scheme. It is targeted at large 
individual energy-using installations in defined 
economic sectors: mainly energy production, 
metals, construction materials, and paper. As a 
market-based mechanism the ETS ensures 
emissions are reduced most cost-efficiently, the 
cap giving effective control over total emission 
amounts. 
 
Each EU country has to develop a National 
Allocation Plan (NAP) outlining the total number 
of emissions allowances (EUAs) allocated (free of 
charge) to the individual installations covered by 
the scheme. According to the European 
Commission, the allocation of allowances should 

be in line with the member states’  Kyoto 
commitments. 
 
At the end of a year, each site must surrender 
sufficient allowances to cover their CO2 emissions 
for that year. Failure to do so will result in fines – 
40 euros per tonne of CO2 in the first period, and 
100 euros in 2008–2012. In addition, the deficit 
must be compensated for in the following year. 
WWF is pushing for stricter caps on CO2 
emissions and stronger incentives within the 
revised National Allocation Plans due for 
completion in 2006. Only tough limits on CO2 will 
force utilities to replace dirty coal plants with 
cleaner gas or clean renewable energies. 
 
 
 
 
Europe’s Dirty Thirty contains three scenarios 
about future power generation. These are: 
 
1) Replacing coal with coal: The scenarios Coal 
2010/20/30 assume that every power plant unit 
which reaches the end of its technical lifetime is 
replaced by a modern plant with the same fuel. 
For new hard coal fired power plants an average 
efficiency of 45 per cent and for new lignite fired 
power plants an average efficiency of 43 per cent 
were assumed. For oil fired power plants new 
plants with an efficiency of 47 per cent were 
assumed. It was assumed that the current oil fired 
plants would be replaced by coal fired plants. 
 
Calculated 
Base Year  

2010 2020 2030 

Million tonnes CO2 
364 357 328 315 

Compared to calculated base year 
 -1.9% -9.9% -13.5% 
 
2) Replacing coal with gas: The scenarios Gas 
2010/20/30 assume that every power plant unit 
after its technical lifetime is replaced by a new, 
highly efficient gas fired combined cycle power 
plant with an emission level of 365 grams CO2 per 
Kilowatt hour. The following significant emissions 
savings would be made: 

The solution: a stronger ETS 

Scenarios for the future 
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Calculated 
Base Year  

2010 2020 2030 

Million tonnes CO2 
364 334 232 190 

Compared to calculated base year 
 -8.2% -36.3% -47.8% 
 
3) Replacing coal with renewables: The scenarios 
Renewables 2010/20/30 assume that every unit 
reaching its technical lifetime is replaced by CO2 
emission free power generation capacities from 
renewable energies. This would lead to the 
following dramatic emissions savings: 
 
Calculated 
Base Year  

2010 2020 2030 

Million tonnes CO2 
364 317 163 97 

Compared to calculated base year 
 -12.9% -55.2% -73.4% 
 
A stronger ETS in the second phase would 
stimulate investment in gas and renewables and 
drive the power sector on to a low carbon 
pathway.  
 
 
 
 
Any responsible approach to climate change will 
be based on the rapid reduction of atmospheric 
pollution of greenhouse gases at the point of 
source. WWF supports policies that rely on clean 
renewable energies, energy efficiency and energy 
conservation as the ultimate solutions to climate 
change. However, there is an ongoing debate on 
carbon capture and storage (CCS) as a theoretical 
means to “decarbonise”  fossil fuels. 
 
WWF has significant concerns about CCS and 
calls on governments and industry to resolve key 
questions before giving it the green light. The rush 
towards CCS by interested stakeholders as a “cost-
effective”  means to combat climate change 
frequently does not reflect the real abatement 
costs. Depending on locations, technologies and 
fuels used CCS would cause an estimated increase 

of costs of power generation by 40 to 80 per cent 
compared to burning fuels without capture. The 
cost increase reflects the increased energy demand 
resulting from capturing carbon, the cost of 
capture technology and the cost of transport to 
suitable storage locations. The potential costs for 
storage such as monitoring and verification to 
ensure the permanence of the stored carbon would 
add additional cost on top of the increase 
mentioned above. 
 

 
Wind turbines are clean alternatives to dirty coal. 
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Another cost not factored in is the opportunity cost 
of failing to consider energy efficiency and 
renewable energy options instead which would 
become comparably cheaper if they were to 
compete with fossil fuel capture technologies. For 
more details on WWF’s position on carbon capture 
and storage, please go to:  
http://ld.panda.org/downloads/climate_change/ww
fpositionstorage.doc 
  
 
 
 
Imogen Zethoven, Campaign Leader, WWF 
International, tel. +49 30 308742 16; e-mail: 
zethoven@wwf.de 
 
Christian Teriete, Communications Officer, 
WWF International, tel.: +49 30 308742 21; 
e-mail: teriete@wwf.de 
 
For information on WWF’s global PowerSwitch! 
campaign: http://www.panda.org/powerswitch 

Stopping emissions, not storing them 
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