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In 2010 the total installed wind power capacity in 
the EU stood at 84 gigawatts (GW). In a normal wind 
year this would produce 181 terawatt hours (TWh) of 
electricity.

Wind energy production does not emit any greenhouse 
gases (GHG), unlike coal, gas and oil. Because of 
the way the electricity market operates – using mar-
ginal costs rather than full investment and operation 
costs – wind energy replaces a mix of gas, coal and 
oil generation. The European Commission estimates 
that these three technologies emit on average 696g 
CO2/kWh in 2010. 181 TWh of wind energy production 
would therefore have avoided a total of 126 million 
tonnes of CO2 (MtCO2) in 2010. 

As party to the Kyoto Protocol, the EU-27 commit-
ted to reduce emissions by 7.8% compared to 1990  
levels with at least 50% of these reductions to be 
made inside the EU – so called domestic reductions – 
while the rest can be achieved by purchasing credits 
from projects outside the EU via the Clean Develop-
ment Mechanism or Joint Implementation (CDM/JI),1 
otherwise called offsets. 

Wind and other renewable energy emissions reduc-
tions are domestic reductions, made in the EU. Com-
paring the Kyoto Protocol targets with CO2 avoided 
by wind energy, we find that in 2010, EU wind energy 
avoided as much as: 

•  28% of the EU’s Kyoto reduction target  
(or 56% of the EU’s domestic reductions target) 

The EU’s current overall GHG reduction target is set 
at 20% for 2020 and allows for about 60% of total 
emissions reductions to come from offsets. Hence the 
EU’s domestic reduction target is only 40% of the over-
all 2020 target. It represents a decrease in emissions 
of about 1,113 Mt compared to 1990. 

EWEA’s baseline scenario for wind power development 
to 2020 forecasts 230 GW of installed capacity, pro-
ducing 581 TWh of electricity and avoiding 342 MtCO2.

As a proportion of the EU’s emissions reduction target, 
EU wind energy production should avoid as much as:

•  31% of the EU’s 20% emissions reduction target 
(77% of EU domestic reductions)

• 20% of a potential 30% emissions reduction target 
(51% of EU domestic reductions)

Adding avoided emissions from other renewables2  
makes the picture even clearer, even without taking 
energy efficiency into account: by 2020 renewable 
power generation as forecast by the 27 national govern-
ments of the EU should avoid 530 MtCO2, equivalent to:

•  48% of the EU’s 20% reduction target  
(119% of EU domestic reductions) 

•  32% of a potential 30% emissions reduction target 
(79% of EU domestic reductions)

The figures above compare wind power avoided emis-
sions with the entire EU reduction targets, across all 
economic sectors. While the EU has no target for the 
power sector alone, the ETS sets a cap for power sec-
tor and heavy industry together – a 21% reduction 
from 2005 levels, allowing a 50% use of offsets. Com-
paring the CO2 avoided from wind turbines installed 
in the timeframe covered by the ETS targets (2005-
2010/2020), we find that turbines installed since 
2005 avoided:

•  In 2010 - 78 MtCO2, equivalent to 83% of ETS 
required reductions 

•  By 2020 - 301 MtCO2, equivalent to  
64% of ETS target (20% overall EU target) 
53% of ETS target (30% overall EU target) 
107% of ETS domestic effort (30% EU target)

Based on these findings, EWEA makes the following 
policy recommendations for 2020.

1 The CDM and JI allow industrialised (“Annex I”) countries to invest in emission reducing projects respectively in developing 
(“non-Annex I”) countries or in some eastern European countries, and to count the emissions reductions towards their own target.

2 Excluding large hydro generation.
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EU climate policy 
recommendations to 2020

•  Moving to a 30% domestic reduction target  

– an achievable goal, beneficial to the EU economy

The figures above make very clear that wind power 
will account for a significant part of the EU effort to 
reduce emissions. So significant, that even with a 30%  
target, and with the current rules on access to offsets, 
wind power alone can meet over 100% of the domes-
tic ETS reduction effort. Renewable electricity gener-
ation3 (based on the 27 Member States’ submitted 
National Renewable Energy Action Plans, NREAPs) can 
achieve above 100% of the domestic EU-wide reduc-
tion effort with a 20% reduction target and 79% with 
a 30% target. 

This would leave just 21% of the domestic effort to 
be met by other sectors/technologies, given constant 
production output, and potentially less if the national 
renewable energy targets are exceeded, as foreseen by 
the renewable industry – a very achievable objective. 

Reducing emissions stimulates the EU renewable 
economy. There is now a widespread consensus that 
the development of resource-efficient and green tech-
nologies will be a major driver of growth (EU Commis-
sion, 2010). The EU has been the cradle of renewable 
energy innovation, particularly wind power, and the 
European wind industry represents a growing number 
of jobs (188,000 in 2010), significant and growing 
export opportunities, as well as increased energy 
security and competitiveness. But this advantage is 
being challenged, and climate targets are key to keep 
EU investors on the renewables track.

• Tightening the Emissions Trading System to avoid 

oversupply and a low CO2 price

The economic crisis has undermined the effectiveness 
of the ETS as a tool to shift Europe away from fossil  
fuels towards a renewable, zero-carbon power sector.  
Reduced demand during the crisis meant reduced  
production which in turn also meant reduced real 
emissions. Because real emissions were well below 
the amount of freely allocated allowances heavy indus-
try sectors received, it generated a surplus that could 
be sold or kept for later use. This created vast windfall 
profits for heavy industry and cheap business-as-usual 
solutions for the power sector, which didn’t make the 
necessary investments in renewable technologies.  
To avoid oversupply on the carbon market and change 
investment patterns in the power sector, the EU must 
raise the current GHG target to 30% domestic reduc-
tions by 2020, or at minimum increase scarcity on the 
carbon market by setting aside a certain number of 
allowances to be cancelled at a later stage.

• Committing 100% of ETS auctioning revenue  

to finance a shift in production

With auctioning in the power sector, additional yearly 
revenues worth up to €50bn will accrue to Member 
States’ budgets. It is essential that 100% of these 
new funds are directed toward mitigating climate 
change through, for example, the development and 
deployment of renewable energy technologies and 
modern electricity infrastructure, and that existing 
budget lines cannot be counted towards achievement 
of this objective. 

3 Excluding large hydro generation.
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Since 1995, wind energy has played an increasing and 
accelerating role in the evolution of the power sector. 
Most of the 84 GW of wind energy installed in the EU 
by the end of 2010 were added in the last 10 years. 

This significant deployment of wind energy has been 
instrumental in reducing greenhouse gas emissions 
from the power sector, with more wind power capacity 
being installed in the EU than any other power gener-
ating technology in the last 10 years, except for gas. 

This report proposes a methodology for calculating 
wind-avoided CO2 at EU level and looks at the impact 
the deployment of the technology is having, and will 

have, on emissions reductions. In order to make the 
results more visual, wind-avoided CO2 is compared 
with the emissions reduction objectives the EU and 
the world have set themselves in order to avoid a 2°C 
temperature increase, as recommended by scientists 
in order to have a 50% chance of avoiding catastrophic 
climate change.

Based on these calculations and comparisons, the 
report proposes a set of policy recommendations 
which aim to increase emission reduction potential 
through the development of more renewable energy 
sources.

Photo: Thinkstock
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• The “merit order effect” and its impact on CO2 emissions
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The “merit order effect” and its 
impact on CO2 emissions

The “merit order” principle is a cost optimisation prin-
ciple, which means that plants with the lowest short-
run marginal costs4 (SRMC) are used first to meet 
demand, with more costly plants being brought on-line 
later if needed. The merit order principle is the guid-
ing principle of an electricity spot market in which the 
lowest bids will be served first. In case of increased 
wind power generation, the most expensive conven-
tional power plants might no longer be needed to meet 
demand. If the short-run marginal costs of wind power 
are lower than the price of the most expensive conven-
tional plants, the spot market price of electricity goes 
down. This is called the ‘merit order effect’ (MOE) and 
refers to the day-ahead or spot power price.

Figure 1 shows a supply and demand curve for a 
power exchange5. Because of its zero fuel and car-
bon costs and low operations and maintenance (O&M) 
costs, bids from wind power enter the supply curve 
at the lowest price level (blue block on the left of the 
supply curve). In Figure 1, wind is therefore part of 
the renewable technology step on the left side of the 
curve, which also includes hydro technologies. Renew-
able technologies will usually enter the merit order 
curve first, before other conventional technologies 
come in; the only exception is hydro reservoir power, 
which could be kept aside when power prices are very 
low. In the general merit order curve, renewable tech-
nologies are followed by nuclear, coal and combined 
heat and power plants, while gas-fired plants are on 
the upper side of the supply curve because they have 
the highest marginal costs of power production.

Original merit order curve

Merit order
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New merit order curve with additional wind generation
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FIg 1: MERIT ORDER EFFECT OF WIND ElECTRICITy gENERATION

Source: EWEA, 2010, Powering Europe: wind energy and the electricity grid

4 These exclude investment costs, so only operation and maintenance cost are accounted for.
5 It is assumed that the electricity demand is very inelastic in the short-term perspective of a spot market.
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Wind energy replaces coal, gas and oil generation

With an increased share of wind power the supply 
curve is shifted to the right (becoming the blue “New 
merit order curve”), resulting in a lower power price. 
The merit order effect means that the technologies 
with higher marginal costs are pushed out of the mar-
ket by wind energy and other renewables. These tech-
nologies also happen to be the ones that emit the 
most CO2 – oil, gas and coal. This means that wind 
avoids CO2 emissions from these three technologies, 
in differing combinations depending on each market’s 
specificities. This principle will be the base of all cal-
culations to follow. 

Wind and hydro power - displacement  
and storage rather than replacement 
Hydro power is very flexible, and can be turned on and 
off or regulated at very low costs, unlike technologies 
such as nuclear and coal. While it is true that hydro 
will be often used as storage technology in times of 
high wind production, hydro power is displaced rather 
than replaced: the water level in reservoirs goes up 
when production is reduced to make up for changes in 
output from other plants and this “stored” energy can 
be used at a later stage6.

Curtailment should be minimised
While curtailment – the mandatory stopping of wind 
turbines – occurs for different reasons in certain  
systems, it should be seen as an exception and as 
such should not have much impact on the total EU  
production of wind energy particularly in a well run 
electricity system. Curtailing a relatively capital inten-
sive power technology such as wind energy would be 
the most expensive option for the consumers since no 
fuel or carbon costs can be saved by curtailing wind 
power. Indeed, the EU’s Renewable Energy Directive 
specifies that curtailments must be minimised. As 
such, it is not considered in the following calculations.

Estimating avoided CO2 – merit 
order rather than grid carbon 
intensity

The Merit Order Effect as presented above is the 
basis for the methodology for calculating avoided CO2 
in this report. The Clean Development Mechanisms 
(CDM) use a different approach, looking at the aver-
age carbon intensity of the existing electrical genera-
tion capacity and using it as a benchmark to issue an 
equivalent quantity of Certified Emissions Reductions 
(CERs) for electricity production from a wind farm or 
other renewable CDM projects. 

The CDM methodology was validated in the Marrakesh 
Accord, in 2001, when experience with renewable 
energy technologies was low and market liberalisation 
almost non-existent, even at EU level. It was therefore 
difficult to foresee how a more – if far from fully – 
integrated grid system would operate, and which tech-
nologies would be pushed out of the system when 
more renewables with low marginal costs would come 
online. Were the CDM created today, there is a chance 
that the methodology would be different. 

As Yvo de Boer, former Secretary General of the 
United Nations Framework Convention for Climate 
Change (UNFCCC) pointed out during a meeting with 
Civil Society in Copenhagen in December 2009, “the 
CDM was designed with the aim to make it as com-
plicated and useless as possible, so that companies 
would be deterred from using it”. This could also be 
an additional reason for the choice of methodology, 
since basing the calculations on the carbon intensity 
of a generation mix will generally give a lower figure for 
avoided CO2, since this mix could potentially include 
other renewable technologies (mainly existing wind, 
hydro and solar), or nuclear.

6 Many future plans for EU electricity grids and systems are looking at Nordic and Alpine hydro as storage – or batteries – to accommodate 
increased generation by variable renewable energy technologies.
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Wind production and avoided 
emissions today and up to 
2020 

A sound production estimate  
– EWEA statistics and scenarios
Calculating the CO2 avoided by wind energy requires a 
sound estimate of the quantity of electricity produced 
by the currently installed capacity. EWEA has been 
monitoring wind energy installations and production 
since 1985 and is producing scenarios on the sec-
tor’s likely evolution to 2020, 2030 and 2050 based 
on its knowledge of the industry and EU or national 
level policy frameworks. 

EWEA has a “baseline” scenario and a “high” sce-
nario7. The “baseline” scenario is based on EWEA’s 
traditionally conservative approach to setting targets 
for wind energy. It assumes a total installed capacity 
of wind power in the EU of 230 GW, producing 581 
TWh of electricity, meeting 15.7% of electricity con-
sumption in 2020.

The “high” scenario acknowledges that wind power 
– as the most affordable of the renewable electricity 
technologies – is likely to meet a higher share of the 
EU’s Renewable Energy Directive target than the 14% 
of electricity demand by 2020 indicated by the NREAPs 
or the 14.2% calculated by the European Commission 
in its PRIMES energy model. In the “high” scenario, 
total installed wind power capacity will reach 265 GW 
by 2020, producing 682 TWh of electricity, meeting 
18.5% of electricity consumption.

In 2010, the EU Member States submitted National 
Renewable Energy Action Plans (NREAPs) as required 
by the Renewable Energy Directive8. Taken together, 
the Action Plans show that the EU-27 will meet 34% of 
its electricity demand with renewables in 2020. Wind 

energy is forecast to generate 14% of Europe’s total 
electricity demand in 2020 – 495 TWh – from 213 
GW of installed capacity. This forecast is compara-
ble to EWEA’s. Given the weaknesses identified in the 
national action plans concerning potential wind power 
installations, in particular onshore, EWEA maintains 
its baseline scenario of 230 GW9.

We base the calculations in this report on our base-
line scenario. 

Avoided CO2 from wind energy 
– history and projections
According to the European Commission10, electricity 
from gas, coal and oil emits on average 696g CO2/
kWh. Based on the scenarios presented in previous 
chapters and this figure on avoided CO2, we get the 
following table for wind energy avoided CO2 in past 
and future years across the EU:

TAblE 1: HISTORICAl AND PROjECTED WIND POWER 
CAPACITy, PRODUCTION AND AvOIDED EMISSIONS

2008 2009 2010 2012 2020

Installed  
capacity (gW)

65 75 84 103 230

Production (TWh) 136 159 181 229 581

Avoided CO2 
emissions (Mt)

97 112 126 156 342

Note: For comparability of verified figures versus 

projections, and because Eurostat wind production 

data is only available until 2008, we use the 

EWEA methodology for electricity produced in all 

calculations11.

To illustrate these avoided emissions figures, we then 
compare them with the different emissions reduction 
targets the EU has set itself, or will do in the future.

7 For more information about the scenarios, please see the EWEA publication “Pure Power”, 2011.
8 See Directive 2009/28/EC on the promotion of the use of energy from renewable sources.
9 For comparison of more scenarios from diverse sources, see EWEA 2011 Publication – “Energy Policy to 2050”
10 European Commission, 2010, “Trends to 2030”.
11 Both datasets might differ slightly since Eurostat data takes into account actual production in a given year, while EWEA considers 

production in an average wind year - total installed capacity multiplied by the EU average capacity factor.



18 June 2011

Avoided emissions from wind power in the EU

Wind power vs. EU climate 
targets – more ambitious action 
is possible 

In February 2005 the Kyoto Protocol entered into force, 
and with it, the EU’s commitment to reduce emissions 
by 8% for the EU-15 as a whole, and between 6% and 
8% for the new Member States (EU-12) for an average 
of 7.8% from 1990 emission levels for the EU-27. The 
Kyoto commitment is the same each year so the reduc-
tion target is valid for the whole 2008-2012 period12.

In 2009 the EU agreed the “climate and energy  
package” setting targets for production from renewa-
bles energies, energy efficiency, as well as a target for 
the EU to reduce emissions by 20% from 1990 levels 
by 2020. Unlike the Kyoto Protocol, this EU target for 
2020 is reached by following a linear reduction path of 
increasing annual targets, reaching -20% in 2020 as 
displayed in Figure 2. 

Comparing the reduction ambition from both the Kyoto 
Protocol (‘KP’ in Table 2) and the EU climate and energy 
package with CO2 avoided by wind energy shows, as 
visible from Table 2, that CO2 avoided by wind energy 
is already equivalent to 28% of the EU’s Kyoto commit-
ment in 2010. By 2012, EWEA estimates EU installed 
wind power capacity will avoid 35% of the Kyoto target. 
By 2020 wind should represent 31% of the EU’s cur-
rent target of 20% reductions13.

While the contribution of wind energy to a 30% domes-
tic target is still significant in EWEA’s scenario, it is 
likely that a decision to move to 30% would trigger 
additional wind energy investments to those foreseen 
under the current 20% reduction target. Hence, while 
the wind energy development currently foreseen could 
cover 20% of the effort of a 30% domestic target, this 
number is likely to be higher in reality.

12 See Section 6.1 on EU Kyoto Protocol targets. For 1990, the official figures used in the Kyoto Protocol for Annex I countries emissions differ 
slightly from the real emissions. In this report, official figures are used rather than real emissions since they result from the negotiation 
based on each country’s perception of the reduction effort it was committing to. Real emissions are lower than official figures, so that 
comparing wind-avoided CO2 to real emissions would only result in a higher share of the effort met by wind energy.

13 EU Commission submissions to UNFCCC – 1990 emissions excluding LULUCF and international bunkers.

FIg 2: EU ANNUAl EMISSIONS REDUCTION TO 2020 – KyOTO AND 20% REDUCTION TARgETS

Source: UNFCCC, Kyoto Protocol & European Commission
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Emissions reductions from wind 
power are domestic 
The above calculations represent domestic reduc-
tions, made within the EU. In the Kyoto Protocol, as 
in the EU climate and energy package, reductions tar-
gets can be met either by reducing emissions domes-
tically, or by buying CO2-credits from so-called offsets 
– projects reducing emissions abroad and registered 
under the Clean Development Mechanism (CDM) or 
under Joint Implementation (JI). 

Wind avoided CO2 as calculated above only takes 
into account turbines installed within the EU. As 
such, only emissions avoided domestically are taken 
into account, and not credits issued by wind CDM/JI 
projects built in developing countries.

In the Kyoto Protocol, the share of reductions to come 
from CDM/JI credits is not specified other than by 
stating that “the majority of reductions shall be made 
domestically”14, which many interpret as a 49.99% 
access to offsets (CDM/JI). Table 3 shows that, leav-
ing offsets out of the calculation, CO2 avoided by wind 
turbines installed in the EU alone reaches the equiva-
lent of 70% of the EU’s domestic Kyoto target by 2012 
– a significant achievement.

Similarly, the climate and energy package allows for a 
50% access to offsets in ETS sectors15 (mainly power 
sector and heavy industry), and about 66% in the 
effort sharing decision dealing with sectors outside 
the ETS (mainly agriculture, transport, buildings), for 
an average of 60% access across all EU sectors. Wind 
power by 2020 should avoid almost 77% of the entire 
EU domestic target across all sectors. Again, this is 
quite considerable.

2010  
(KP)

2012  
(KP)

2020  
(20%)

2020
(25%)

2020  
(30%)

yearly reduction effort (Mt) 446 446 1,113 1,392 1,670

Wind avoided CO2 (Mt) 126 156 342 342 342

% of effort met by wind 28% 35% 31% 25% 20%

TAblE 2: PERCENTAgE OF REDUCTION EFFORT MET by WIND ENERgy

FIg 3: EU EMISSION REDUCTION TARgET – TOTAl PERCENTAgE AND ACCESS TO OFFSETS (CDM/jI) 

14 UNFCCC, 1996, Kyoto Protocol. 
15 2009 revision of ETS directive.

40%

60% EU Emissions

Reduction effort

CDM/JI

Domestic reductions

20% reductions
– 8% domestic
– 12% offsets
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Avoided emissions from wind power in the EU

Renewable energies – meeting 
100% of domestic reductions?

Like wind power, other renewable energies are set to 
develop significantly by 2020. The European Renewable 
Energy Council (EREC) has outlined them in RE-think-

ing 2050, published in 201016. For 2020, RE-Thinking 
foresees figures as displayed in Table 4 for production 
from renewables (excluding large hydropower).

EU Member States have done a similar exercise for 
the Renewable Energy Directive’s National Renewable 
Energy Action Plans (NREAPs). These production fig-
ures, multiplied by the forecast emissions from coal, 
gas and oil in 202017, give the following figures for 
avoided CO2.

Figures from both scenarios exclude large hydropower 
production. The aim of this calculation is to analyse 
future renewables’ CO2 reduction potential. While 
large hydropower already is avoiding CO2, the potential 
for expansion in Europe is limited.

Comparing the CO2 avoided by renewables to the 
reduction effort needed to meet an EU-wide 20%, 25% 
or 30% domestic target for 2020 gives the figures  
displayed in Table 5 (next page).

According to EREC, electricity generation from renewa-
bles, excluding large hydropower, will avoid emissions 
equivalent to 61% of the EU’s 20% reduction effort in 
2020 or 41% of a 30% target should the EU decide to 
move beyond 20%.

TAblE 4: RENEWAblE ElECTRICITy PRODUCTION AND AvOIDED CO2 by 2020

RE-THINKINg 2050 NREAPS

TWh MtCO2 TWh MtCO2

Small Hydropower 65 38 55 33

Photovoltaics 180 106 83 49

biomass 250 147 232 136

geothermal 31 18 11 6

Solar Thermal 43 25 20 12

Ocean Energy 5 3 6 3

TOTAl non-wind RES18 574 338 407 239

Forecast Wind (EWEA/NREAP) 581 342 495 291

TOTAl RES-avoided CO2 1,155 680 902 530

2010 (KP) 2012 (KP) 2020 (20%) 2020 (25%) 2020 (30%)

yearly Reduction Effort (Mt) 446 446 1,113 1,392 1,670

Wind avoided CO2 (Mt) 126 156 342 342 342

Wind % of reductions 28% 35% 31% 25% 20%

Wind % of domestic reductions 56% 70% 77% 61% 51%

TAblE 3: PERCENTAgE OF DOMESTIC REDUCTION EFFORT MET by WIND ENERgy

16 EREC, 2010, RE-Thinking 2050.
17 EU Commission, 2010, “Trends to 2030”.
18 Excluding large hydro.
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Again, these are domestic reductions, and taking 
into account the 60% access to international cred-
its from CDM projects, renewables (excluding large 
hydropower) achieve over 100% of the 40% remaining 
domestic reductions required, both for a 20% and for 
a 30% target (153% of domestic reductions should the 
target remain at 20%).

RE-THINKINg 2050 NREAPS

20% 25% 30% 20% 25% 30%

Wind-avoided CO2 (Mt) 342 342 342 291 291 291

Other RES-avoided CO2 (Mt) 338 338 338 239 239 239

yearly Reduction Effort (Mt) 1,113 1,392 1,670 1,113 1,392 1,670

% of effort met by wind 31% 25% 20% 26% 21% 17%

% of effort met by other RES 30% 24% 20% 22% 17% 14%

% of effort met by all RES 61% 49% 41% 48% 38% 32%

% of domestic effort met by RES 153% 122% 102% 119% 95% 79%

TAblE 5: EqUIvAlENT SHARE OF THE REDUCTION EFFORT AvOIDED by RENEWAblE ElECTRICITy IN 2020

FIg 4: EREC - EqUIvAlENT SHARE OF REDUCTIONS by WIND ENERgy AND OTHER RENEWAblES IN 2020

19 This is assuming constant demand in the EU. Increased industrial or power production could cancel out part of the displayed reductions.

EREC – 20% target EREC – 30% target

CDM/JI, 60%CDM/JI, 39%

Wind, 20%Wind, 31%

Other renewables, 20%Other renewables, 30%

Renewables as forecast in the NREAPs would avoid 
emissions equivalent to 48% of a 20% overall reduc-
tion target and 32% of a 30% target. According to the 
NREAPs, renewables will achieve the equivalent of over 
100% of the domestic target in a 20% reduction sce-
nario, while coming very close (95%) in a 25% scenario. 
Only if we move to 30% will additional reductions to 
renewable power plus offsets be necessary19.
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Avoided emissions from wind power in the EU

Transport – wind energy,  
avoided CO2 and the EU car fleet

Transport emissions account for a very significant part 
of overall EU GHG emissions: 19.5%20. Road transport 
emitted about 920 MtCO2 in 2007 with passenger 
cars representing about half of these emissions – 460 
MtCO2

21. In 2008 the passenger car fleet in the EU 
was approximately 232 million cars. Based on these 
figures, one million cars emits about 1.98 Mt of CO2.

In 2010 wind energy avoided 126 Mt of CO2. This was 
equivalent to emissions from 64 million cars, or 30% 
of the entire EU passenger car fleet.

By 2020 wind is forecast to avoid 342 Mt of CO2, 
which will be equivalent to 173 million cars or 81% of 
the entire EU fleet. 

TAblE 6: WIND AvOIDED CO2 AND EqUIvAlENT EMISSIONS FROM CARS 

2008 2009 2010 2012 2020

Installed capacity (gW) 65 75 84 103 230

Production (TWh) 136 159 181 229 582

Avoided CO2 emissions (Mt) 97 112 126 156 342

Car equivalent in millions 49 57 64 79 173

Percentage of EU car fleet 23% 26% 30% 37% 81%

20 Source for all data in this paragraph: EU Commission – DG energy and transport – Statistical Pocketbook 2010.
21 Literature mentions from 50% to 66% depending on the definition of passenger cars. Vans, buses and motorbikes are not included here.

See Papagiannaki & Diakoulaki, 2006, “Decomposition analysis of CO2 emissions from passenger cars”, as well as CE Delft, 2009, 
“Are Trucks taking their toll”, among others.

NREAPs – 20% target NREAPs – 30% target

FIg 5: NREAPS – EqUIvAlENT SHARE OF REDUCTIONS by WIND ENERgy AND OTHER RENEWAblES IN 2020
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Conclusions – wind energy  
and renewables make a move 
to 30% possible 

The EU is currently considering moving beyond 20% 
GHG reductions, unilaterally or as part of an interna-
tional agreement. In order to establish an effective 
post-2012 framework, EWEA recommends that the 
emissions reductions target be increased from the 
current 20% to a 30% domestic reduction by 2020. 
There are four reasons for this. 

Firstly, the figures in this report make it very clear that 
wind power will account for a significant part of the 
EU effort to reduce emissions. So significant, that 
even with a 30% target, and taking the current rules 
on access to offsets into account, wind power alone 
would achieve the equivalent over 100% of the domes-
tic ETS reduction effort. Renewable electricity genera-
tion (based on NREAPs) can achieve the equivalent of 
over 100% of the domestic EU-wide reduction effort 
of a 20% reduction target, and 79% of a 30% target. 

This would leave just 21% of the domestic effort to 
be met by other sectors/technologies, given constant 
production output, and potentially less if the amounts 
of renewables forecast in the NREAPs are exceeded, 
as foreseen by the renewable industry – a very achiev-
able objective. Taking the significant energy efficiency 
reduction potential into account would reduce this 
21% even further.

Secondly, the IPCC stated that industrialised countries 
need to reduce emissions between 25-40% by 2020 
to give the world a 50% chance of avoiding a 2°C tem-
perature rise22. The current 20% target is not in line 
with this recommendation.

Thirdly, the financial crisis has undermined the effec-
tiveness of the ETS as a tool to shift Europe away from 
fossil fuels towards a renewable, zero-carbon power 

22 IPCC, 2007, 4th Assessment Report.

sector. Reduced demand meant reduced production 
which in turn also meant reduced real emissions. 
Because real emissions were below the amount of 
freely allocated allowances companies received, it 
generated a surplus of allowances that could be 
sold or kept for later use, when auctioning will make 
emitting CO2 more expensive. This has created vast 
windfall profits for heavy industry and cheap business-
as-usual solutions for the power sector. To avoid over-
supply on the carbon market and a low price of carbon 
before 2020, the EU must raise the current GHG tar-
get to 30% domestic reductions by 2020. 

Fourthly, keeping within a 2°C temperature rise 
requires a 30% cut in emissions, since a 20% cut 
does not bring us on a path to an 80-95% economy-
wide reduction, but merely to an 80% reduction in ETS  
sectors. Compared with other sectors (such as agri-
culture and transport) it is easier to reduce emissions 
in the ETS sectors, and particularly the power sector.  
Therefore these sectors need to be carbon-free by 
2050, to allow for unavoidable emissions in other 
sectors. A 100% reduction by 2050 means the linear  
reduction used in the ETS (currently -1.74% per year) 
needs to be increased. A move to 30% domestic 
reductions by 2020 ensures the setting of a new linear  
factor for emission reductions that will bring us closer 
to 95% reduction by 2050. 

Most of the legislative work has already been done 
by agreeing the 2009 Renewable Energy Directive. 
What is needed now is a strong emissions reduction 
target, so that investors’ confidence is secured and 
maintained, and a clear signal is given and helps to 
take advantage of being the first on a promising new 
market. At some point in the future, all countries will 
be required to reduce emissions. To maintain and 
enhance its international competitiveness, the EU 
must start early.

More policy recommendations are made at the end of 
this report.
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We have so far compared wind-avoided CO2 with reduc-
tions needed economy-wide in the EU. Since wind 
energy is a means of decarbonising the power sec-
tor, it would be interesting to compare its impact with 
targets in the power sector alone. While there is no 
target solely for electricity generation, the 2003 Emis-
sion Trading System Directive, and its 2009 revision, 
give a combined reduction target for the power sec-
tor and heavy industry together. With emissions from 
(mostly electrical) combustion installations totalling 
about 70%-75% of the total23, it makes sense to look 
at how wind deployment in the EU and the resulting 
avoided CO2 compare to ETS targets.

A logical way to look at wind-avoided CO2 and ETS 
targets is to consider only those new wind turbines 
installed in the same timeframe of operation as the 
ETS: from 2005 to 2010, 2005 to 2012 and 2005 
to 2020. The setting of emissions reduction targets 
(“the cap”) is different in the first two phases (2005-
2007 and 2008-2012) from the third phase, which 
follows the 2009 revision of the ETS, so they are con-
sidered separately in the following paragraph. 

But first, a look at the current state of the ETS is 
necessary.

ETS over-allocations  
in phases I to III 

In the first phase (2005-2007), the ETS was plagued 
by the over-allocation of emissions allowances.  As 
soon as the publication of verified emission data for 
2005, in mid-2006, made it apparent that the cap set 
by EU Member States was above real emissions, the 
price of carbon crashed to zero. 

For the current period, allocations were supervised by 
the European Commission and set more consistently 
with actual emission levels. Yet the financial and eco-
nomic crisis reduced industrial output severely and 
hence its emissions, as shown in Figure 624.

This data shows clearly that the combined industry 
sectors under the ETS received a massive amount of 
excess allowances in the last three years. These extra 
allowances can be kept for phase III or sold to the 
power sector, which can then continue to emit carbon 
cheaply.

23 Source: CITL, Verified emissions from 2005-2009.
24 Source: EEA ETS Data viewer - 2010 data is extrapolated based on provisional emissions released on 1st April 2011.

Source: CITL (2010 estimates based on CITL, Point Carbon and Deutsche Bank)

FIg 6: ETS PHASE II - vERIFIED EMISSIONS COMPARED TO FREE AllOCATIONS
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Wind energy avoided emissions versus EU-ETS targets

Figure 6 shows this effect clearly – the power sec-
tor continued to have higher emissions than its cap, 
despite the crisis. This is the logical reaction of a mar-
ket to a carbon price that is too low: it is cheaper to 
buy freely allocated allowances from industrial sectors 
than to invest in renewable technologies. This shows 
clearly the ETS remained largely inefficient in driving 
investments towards renewables. The current price 
of carbon, paid by consumers through their electric-
ity bills, has become a subsidy for the heavy indus-
try, without any of the market players having to reduce 
its emissions or change its production methods. Not 
quite the objective of climate legislation!

Even with higher emissions in the power sector, there 
is still an excess of allowances on the carbon market 
today. The yearly difference between free allocations 
and verified emissions in 2008, 2009 and 2010 is 
revealing: -162 Mt, +95 Mt and +32 Mt respectively. 
Adding the allowances that Member States chose to 
auction each year (68 Mt), we reach a total for excess 
allowances of 168 Mt. Claims that current climate tar-
gets are already a too stringent are hence absolutely 
not justified.

Nevertheless, and despite the lack of incentive from 
the ETS, the legislative framework for renewable 
energy at Member State and EU level provided strong 
investment security and boosted wind power develop-
ment beyond what the already significant cost reduc-
tions could have done on a competitive market. This 
meant that significant emission reductions from wind 
installations have occurred since 2005.

Wind energy’s impact  
during ETS phases I and II  
– 2005 - 2012 

From 2005 to 2012, the cap was laid down in National 
Action Plans (NAPs) Member States had to submit to 
the Commission to implement the ETS directive. The 
Commission then had the right to ask for revisions 
to the cap level, mostly downwards. Put together, the 
NAPs reach a global EU cap across ETS sectors of 
2,083 MtCO2.

From the start of the EU ETS in 2005 up to 2010, 
49,702 MW of new wind power capacity was installed, 
producing about 112 TWh of electricity annually, and 
avoiding 78 MtCO2. In 2010, the ETS annual cap was 
2,083 Mt, down from 2,177 MtCO2 in 2005, or a 
reduction of 94 Mt. 

Comparing these two figures, it is clear that newly 
installed wind power capacity was a major driver for 
emissions reductions in ETS sectors during this period 
– equivalent to 83% of the total reduction effort. 

Looking at EWEA’s scenarios for wind installed capac-
ity to 2012, we estimate that emissions avoided by 
new wind power installed between 2005 and 2012 will 
be equivalent to 116% of the greenhouse gas reduc-
tions required by the ETS by 2012.

Obviously, this does not mean that emissions could not 
still increase as a result of increased demand in the 
power sector. Nor does it mean that fuel switching did 
not have an impact in reducing emissions from Busi-
ness as Usual levels. In fact, according to analysts, 
both of these happened in the 2005-2010 timeframe: 
electricity demand rose, and coal to gas switching 
reduced emissions from Business as Usual levels. This 
is a very clear sign that the carbon price signal has 
been too low to have an impact on investment choices 
in the power sector. A higher price would have made 
development of high carbon assets uneconomical.
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Wind energy’s impact on ETS 
phase III targets – 2005 - 2020

In October 2010, the European Commission adopted 
a decision setting the cap for 2013 at 2,039.15 Mt25. 

This includes the new sectors which will be included in 
the ETS’ scope from 2013. Determining the effort in 
ETS phase III requires a 2005 emissions figure for all 
ETS sectors which is not currently available. Since the 
2020 target (1,777 Mt) is supposed to represent 21% 
below 2005 emissions, we can assume that 2005 
ETS emissions were around 1,777/0.79 = 2,249.5 
Mt. This in return gives an effort from 2005 to 2020 
equal to 2,249.5 – 1,777 = 472 Mt.

Looking at EWEA’s scenarios for wind installed capac-
ity to 2020, we estimate that the emissions avoided 
by new wind power installed between 2005 and 2020 
will be around 301 Mt per year. This is equivalent to 
64% of the greenhouse gas reductions required by the 
ETS by 202026. Given that these emissions are purely 
domestic, and given the 50% access to international 
credits, this represents 128% of the domestic ETS 
effort needed within the EU.

Moving to 30% and beyond  
by 2030

Given the current debate on moving beyond 20% reduc-
tions, it is interesting to look at what percentage of a 
30% objective wind-avoided CO2 could achieve. While 
the Commission has not yet calculated the 2020 cap 
in a 30% reduction scenario, the figure of 34% below 
2005 emissions levels has been mentioned several 
times. This figure takes into account the higher bur-
den that the ETS sectors are carrying compared to 
other sectors and corresponds to a reduction effort 
of 565 Mt.

Comparing this higher effort to the same wind avoided 
emissions for 2020 (301 Mt) we get a figure of 53% 
of the increased effort met by wind installed between 
2005 and 2020, or 107% of domestic reductions 
(since in the ETS 50% of the effort can be met with 
offsets).

Again, looking at an overall 30% domestic target, it is 
difficult to evaluate how much additional wind growth 
such a signal, accompanied with implementing meas-
ures, could bring. What is clear is that the contribution 
of wind would still be considerable, and together with 
other renewables, would still represent the bulk of the 
domestic effort.

TAblE 7: SUMMARy OF ETS EFFORT AND WIND ENERgy AvOIDED CO2 (INSTAllATIONS FROM 2005)

2010 2012 2020 2020

(20%) (30%)

Installed wind capacity since 2005 (gW) 49,702 68,899 195,628 195,628

Production from that capacity (TWh) 112 159 512 512

yearly Reduction Effort (Mt) 94 94 472 565

Wind avoided CO2 (Mt) 78 109 301 301

Percentage met by Wind 83% 116% 64% 53%

% of domestic effort met by Wind – – 128% 107%

25 2010/634/EU: Commission Decision of 22 October 2010 adjusting the Union-wide quantity of allowances to be issued under the Union 
Scheme for 2013 (second decision of the European Commission determining the cap for 2013). 

26 The ETS requires a reduction of 21% compared to 2005 emissions.
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Wind energy avoided emissions versus EU-ETS targets

Summary and conclusions 

Because of the low average price of carbon, and its 
fluctuation, since the beginning of the ETS in 2005, 
analysts concur that the ETS mechanism has so far 
had close to no impact on the promotion of renewa-
ble energy technologies. On the other hand, it is clear 
from the calculations above that wind and renewables 
have had a major impact on the reductions in CO2 
achieved so far.

While the stated aim of the ETS is not specifically to 
promote renewable investments, but rather to reduce 
emissions - as pointed out regularly by heavy emit-
ters - combustion installations represent over 70% of 
emissions covered. Because of this, there are three 
main solutions to achieve important emissions reduc-
tions by 2020: energy efficiency, renewables, and fuel 
switching from coal to gas. 

While energy efficiency entails significant potential 
reductions, the lack of a binding framework linked 
with the fact that efficiency at customer level contra-
dicts the interests of power producers means that the 
impact so far is unnecessarily low. 

27 European Commission COM 2011/112, “Roadmap for moving to a competitive low carbon economy in 2050”.

Gas is a lower carbon fossil source of electricity than 
coal, and is part of the short term solution as a tran-
sition technology to a 100% renewable electricity sys-
tem. Yet in the longer term, the 350-450g CO2/kWh it 
emits will be too high and gas will become part of the 
problem, particularly given the European Commission’s 
modelling showing that the power sector will need to 
reduce its emissions by between 93–99% by 205027.

For these reasons, the argumentation around whether 
the objective of the ETS is to promote investments in 
renewables seems irrelevant: as we have shown, wind 
energy and other renewables have had a major impact 
on emissions reductions during the first ETS phases 
and will continue to do so. As such renewables, par-
ticularly wind power, are the best option within the ETS 
sectors to reduce emissions, up to 2020 and beyond.
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WIND ENERGY AVOIDED EMISSIONS WORLDWIDE  
AND UNFCCC TARGETS

• 2012 – Global wind power versus industrialised countries’ Kyoto targets

• 2020 – Global wind power vs. COP16 pledges and scientific requirements

• 2020 – Avoided emissions on other major wind markets
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At global level, the same exercise can be carried out. 
Every year, the Global Wind Energy Council (GWEC) 
publishes data for installed wind capacity around the 
world. It also has scenarios to 2020 and 2050: the 
Global Wind Energy Outlook (GWEO). The 2010 update 
states and forecasts following figures:

TAblE 8: gWEC ADvANCED SCENARIO HISTORICAl 
AND FORECASTED glObAl WIND DATA

2008 2009 2010 2012

global installed 
capacity (gW) 

120 159 194 330

global production  
in (TWh)

263  347  426  809  

global avoided  
CO2 emissions (Mt)28 

157  208  255  473  

Up to 2009, global wind power installed capacity was 
following the path put forward by GWEC in its advanced 
scenario. The economic crisis, combined with regula-
tory issues in the US, has challenged this; yet current 
installations remain closer to the advanced scenario 
than to the moderate scenario to date. For this reason 
we will continue to use the advanced scenario in our 
calculations.

2012 – Global wind power 
versus industrialised countries’ 
Kyoto targets

With the Kyoto Protocol, industrialised countries 
(Annex I countries in UNFCCC terminology) set them-
selves a 5.2% reduction target compared to 1990 lev-
els between 2008 and 2012. Since 2008, wind power 
installations have continued to increase and avoid 
more and more CO2. 

In the past, most of the world’s installed wind power 
capacity was built in Annex I countries. Additionally, 
over 95% of wind turbines installed in developing coun-
tries have applied, or are in the process of applying, 
for Clean Development Mechanism support, so that 

the CO2 they avoid will be counted towards the targets 
of developed countries for 2020. As such it is accept-
able to compare the entirety of world wind avoided CO2 
to Kyoto Protocol targets and later to pledges made 
by Annex I countries at COP15 in Copenhagen and 
enshrined in the COP16 Cancun agreement.

As depicted in Table 9, in 2010 wind-avoided CO2 
accounted for up to 26% of the total effort required by 
the Kyoto Protocol (KP). By 2012 – the end of the first 
commitment period of the Protocol – GWEC expects 
global wind avoided emissions to be equivalent to 
49% of the effort.

TAblE 9: glObAl WIND POWER CAPACITy, PRODUCTION AND 
AvOIDED CO2 vERSUS KyOTO TARgETS

2008 2009 2010 2012

global installed 
capacity (gW)

120   159   194   330

global production 
in (TWh)

263   347   426   809   

global avoided CO2 
emissions (Mt)

157   208   255   473

Annex I countries 

effort (Mt)29 
974   974   974   974

% of effort met by 
global wind 

16% 21% 26% 49%

 

2020 – Global wind power vs. 
COP16 pledges and scientific 
requirements
Since the Conference of Parties in Bali in December 
2007, UNFCCC negotiations have been ongoing to find 
a framework for a second commitment period under 
the Kyoto Protocol, or a replacement agreement, with 
the aim of reducing emissions further. While discus-
sions are still ongoing, a consensus on the length of 
the new commitment period is within reach. The option 
of a new eight-year period ending in 2020, as opposed 
to five year periods under the KP, is clearly gaining 
momentum, and so we will consider the pledges put 
on the table for that end year.

28 The avoided CO2 methodology in the GWEO is slightly different: to avoid extensive modelling a standard figure of 600gCO2e/kWh is used.
29 All data on world emissions from World Resource Institute – CAIT database.
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These pledges were announced before COP15 in 
Copenhagen in December 2009 and formalised at 
COP16 in Cancun in December 2010. Estimates 
have been made of the aggregate (overall) level of all 
pledges for Annex I countries. This is necessary to 
compare them with what science considers neces-
sary to keep a 50% chance of avoiding a temperature 
increase of above 2°C, and the dramatic conse-
quences associated with it. 

While science clearly states that reductions by 2020 
should be in the 25% to 40% range for industrialised 
countries, so far, estimates of total aggregate pledges 
range from 12% to 18% of 1990 emissions levels, 
depending on whether one considers the low range or 
the high range of the pledges: i.e. if Europe keeps a 
20% target, total pledges will be closer to 12% and if it 
moves to 30%, closer to an 18% reduction.

As Table 10 illustrates, wind energy in 2020 would be 
likely to provide the equivalent of between 46% and 
69% of the (low/high) pledges on the table. If one 
goes by the more ambitious scientific recommenda-
tions, wind avoided CO2 would still be equivalent to 
between 21% and 33% of the reductions needed. 

2020 – Avoided emissions 
on other major wind energy 
markets

The three prime competitors to the EU on the path to 
a low-carbon economy are China, India and the US, 
with South Korea, Brazil and Mexico also now starting 
to implement aggressive policies to reduce emissions 
and promote wind power and renewable development. 
Looking at installed wind power capacity in these 
three countries yields equally significant figures on 
avoided CO2.

USA – 17% target compared to 2005 
emissions
A 17% reduction from 2005 emissions levels is the 
pledge that the US put forward in the Cancun agree-
ment. While one of the US houses validated the tar-
get, the Senate blocked it as part of the legislation 
on the cap and trade system in 2010. The 17% target 
currently remains the pledge of the Obama administra-
tion, but its fate is unclear, which is one of the reasons 
why President Obama is reverting to a strategy based 
on renewable energy development, rather than emis-
sion reductions.

If such a target is adopted in the US, it should not be 
a problem to meet: by 2020, GWEC estimates that 
253 GW of US installed wind power capacity will avoid 
372 Mt of CO2, an amount equivalent to 31% of the 
US reduction objective.

2020 2020 2020 2020

PLEDGES PLEDGES SCIENCE SCIENCE

12% 18% 25% 40%

global installed capacity (gW) 1,071 1,071 1,071 1,071

global production (TWh) 2,628 2,628 2,628 2,628

global avoided CO2 emissions (Mt) 1,577 1,577 1,577 1,577

Annex I countries effort (Mt) 2,270 3,404 4,728 7,565

% of effort met by global wind 69% 46% 33% 21%

TAblE 10: WORlD WIND POWER-AvOIDED EMISSIONS vERSUS COP16 PlEDgES AND SCIENCE IN 2020

Wind energy avoided emissions worldwide and UNFCCC targets
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China and India – 15% deviation from BAU
As part of a solution to avoid a temperature rise of 
more than 2°C, science recommends – alongside the 
25-40% reduction in industrialised countries – a reduc-
tion of 15-30% from Business-As-Usual (BAU) growth 
pathways in developing countries. So that it would be 
a meaningful comparison for both China and India, 
which are both considered to be “developing coun-
tries”, to see what percentage of such an objective 
wind energy could avoid.

Estimating BAU emission growth in countries expe-
riencing rapid development is difficult and relies to 
a great extent on assumptions made in the macro-
economic models. To avoid lengthy discussions about 
these assumptions, we looked at scenarios from three 
different bodies that estimate 2020 emissions in the 
energy sector, which represents above 80% of local 
emissions, to get a range of projections to 2020: the 
International Energy Agency (IEA), the US Energy Infor-
mation Administration (EIA), and Strasbourg University 
(POLES model)30.

TAblE 11: 2020 PROjECTIONS FOR CHINESE AND INDIAN 
ENERgy SECTOR EMISSIONS 

CHINA INDIA

International Energy Agency (IEA) 9,475 1,818 

Energy Info. Admin (EIA, US) 10,004 2,187 

University of grenoble (POlES) 7,551 2,926 

The result depicted in Table 12 below show clearly 
that even in developing countries, and whichever sce-
nario is considered, the pace at which wind energy is 
being deployed is fast enough to account for a sig-
nificant share of the emissions reductions needed: 
between 26%-33% of the total for China and 22%-35% 
of the total for India.

TAblE 12: WIND ENERgy - AvOIDED CO2 vERSUS 15% 
DEvIATION FROM bAU by 2020

INDIA CHINA

Installed capacity (gW) 65 250

Production (TWh) 160 614

Wind-avoided CO2 (Mt) 96 369

2020 Wind % of reduction  
effort - EIA

35% 26%

2020 Wind % of reduction  
effort - IEA 2006-2020

29% 25%

2020 Wind % of reduction  
effort - POlES

22% 33%

China now has a domestic production capacity of over 
25 GW of wind energy, and the five-year plan released 
in early April 2011 includes a target of 70 GW of addi-
tional wind capacity by 2015. Again, given the size of 
the current market (16 GW in 2010) this target is likely 
to be surpassed.

Of course, these percentages cannot be added to 
the ones used in the calculations concerning Annex I  
countries, since we would be double-counting wind 
power avoided emissions which are happening in 
developing countries but which count towards Annex I 
countries’ targets in the current framework. Figures in 
Table 12 show that wind is not a technology reserved 
for rich industrialised nations, and that it can consti-
tute some of the “low-hanging fruit” in the emission 
reduction basket.

30 Source: World Resource Institute - CAIT database for world GHG emissions.
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• Moving to a 30% domestic target is necessary and beneficial to the EU economy

• Tightening the ETS cap to improve the ETS’s efficiency

• Financing renewable energy with 100% of auctioning revenue
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The different analyses above make it very clear that 
wind energy and renewables are key to reducing emis-
sions rapidly and significantly in different parts of 
Europe and the world. Yet the signals to investors 
given by EU climate legislation are currently too weak 
to enable these technologies to reach their full emis-
sion reduction potential, and shift Europe away from 
locking itself into a high carbon emitting power system. 

To strengthen these signals, EWEA recommends the 
following policy actions, to be taken during the man-
date of the current European Commission and Euro-
pean Parliament.

Moving to a 30% domestic 
target is necessary and 
beneficial to the EU economy

As explained in Section 2.6 Conclusions – wind energy 
and renewables make a move to 30% possible, the 
amount of installed wind and renewable energy will 
greatly help us reach our climate targets, and a more 
ambitious target is backed up by science. Yet mov-
ing to 30% should not be regarded as a burden, but 
rather as an opportunity for the EU’s economy and 
competitiveness.

There is now a widespread consensus that the devel-
opment of resource-efficient and green technologies 
will be a major driver of growth (EU Commission, 
2010). The EU has been the cradle of renewable 
energy innovation, particularly wind power, and the 
European wind industry represents a growing number 
of jobs (188,000 in 2010), significant and growing 
export opportunities, as well as increased energy 
security and competitiveness.

With a 10 year head start on other parts of the world 
and a proven track record in both onshore and off-
shore wind, the EU has a clear competitive advantage. 
But this advantage is being challenged: both China 
and the US are making very significant investments 
today in renewable energy, in particular wind power.

For Europe to keep this first mover advantage, strong 
signals are needed to keep investors on the renewa-
ble energy track, one of its most promising industries. 
A unilateral move to a 30% GHG domestic reductions 
target is such a signal. 

A May 2010 Commission Communication31 high-
lights that the crisis reduced the amount of invest-
ments needed to reach 20% GHG reductions from 
€70bn to €48bn (due to the increased price of oil, the 
lower price of CO2 and number of banked allowances). 
These investments are estimated to be €81bn, or just 
€11bn more than the initial estimation to reach 20%.

The March 2011 Commission “Roadmap for moving to 
a competitive low carbon economy in 2050”32 furthers 
the analysis, showing that 25% domestic reductions 
by 2020 is the cost-effective way forward, and that a 
full decarbonisation of the power sector is possible by 
2050 at a reasonable cost.

The benefits of moving to 30% outweigh the costs: 
the International Energy Agency estimates that “every 
year of delayed investment in more low-carbon sources 
adds €300-400 billion to the price tag” (IEA, 2010). 
In addition, remaining at 20% does not put us on a 
path to a 2°C temperature rise by 2050, and so would 
necessitate a much greater and more expensive effort 
post-2020, and mean significant risks of irreversible 
changes in emission trends.

Emission reductions from wind power have several 
macroeconomic benefits:

•  Creates export opportunities for EU companies
•  Lowers our 54% increasing energy dependency
•  Avoids fuel costs (€40bn import costs at 88$/bbl), 

re-invested in the EU economy
•  Creates jobs (188,000 in 2010 - 450,000  

by 2020)
•  Avoids fuel and CO2 risk 
•  Avoids health and environmental impacts
•  Lowers electricity prices on the market

31 European Commission COM 2010/265, “Analysis of options to move beyond 20% greenhouse gas emission reductions and assessing the 
risk of carbon leakage”.

32 European Commission, COM 2011/112, “Roadmap for moving to a competitive low carbon economy in 2050”.
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EWEA urges Member States and European Parlia-
ment to agree to a unilateral 30% domestic reduction, 
thereby putting the EU at the forefront of the world 
green economies, addressing both the employment, 
energy security, health and climate issues we are fac-
ing today, while reaping the commercial benefits and 
job creation from exporting modern energy technology. 
Wind energy will help on that path, but for investors 
to make the right decisions, the signals must be very 
clear. A binding and ambitious emissions reduction 
target is the longer term incentive needed to put us 
on a path to a maximum 2°C temperature increase.

Tightening the ETS cap to 
improve the ETS’s efficiency

The Emissions Trading System (ETS) is the primary 
tool for driving emission reductions, and it should 
be the starting point for options for going beyond 
20%33. The financial crisis has clearly undermined the 
effectiveness of the ETS as a tool to shift Europe 
away from fossil fuels towards a renewable power  
sector, and has instead created windfall profits for 
heavy industry and cheap Business-As-Usual solutions 
for the power sector. This is highly counterproductive, 
since with numerous renewable energy solutions to 
reach zero emissions, the greatest potential for emis-
sions reductions comes from the electricity sector 
(European Commission, 2010).

To re-establish the effectiveness of the ETS, the emis-
sions cap needs to be tightened further. Moving to 
30% emissions reductions is the most effective way 
to tighten the emissions cap and establish the high 
and stable carbon price necessary to make the shift 
to a renewable energy economy. In the absence of a 
30% target, the possibility of setting aside a number 
of allowances must be considered to compensate for 
the combined negative impact of the crisis and free 
allocation.

The CDM have provided for cost-effective reductions, 
through for example wind power projects in China or 
India. But after the economic crisis, and without a  
further reduced cap, a generous and prolonged stream 
of such low-cost reductions into the EU ETS slows 
down innovation in the EU (European Commission, 
2010). Domestic targets are essential and interna-
tional credits should only be used as part of an inter-
national agreement calling for a 40% target, in line 
with scientific requirements.

Financing renewable energy with 
100% of auctioning revenue 

The EU ETS is a fiscal burden aimed at solving a spe-
cific issue: climate change. A burden that is shoul-
dered in the end by consumers, not by companies 
under the cap. Companies either get free allocations 
or can pass the cost down to consumer without loss 
of competitiveness, due to the many imperfections 
and market failures in Europe’s power markets. As 
such, the revenue generated from ETS auctioning is 
expected by consumers to be deployed in the fight 
against climate change and should be used only for 
this purpose.

When agreeing the revised Emission Trading Scheme 
Directive34 in 2009, European Heads of State made 
a voluntary commitment to earmark 50% of this  
auctioning revenue for climate change mitigation and 
adaptation. EWEA is calling for a new political agree-
ment that would require 100% of the auctioning rev-
enue to be used to finance the fight against climate 
change, including the move to a renewable energy 
economy, and the modernisation of Europe’s ageing 
power infrastructure. 

33 European Commission COM 2010/265, “Analysis of options to move beyond 20% greenhouse gas emission reductions and assessing the 
risk of carbon leakage”.

34 Directive 2003/87/EC “Establishing a scheme for greenhouse gas emission allowance trading [...]”, Article 10, as amended by Directive 
2009/29/EC.
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Furthermore, it is vital that existing budget lines which 
have an impact on climate change mitigation or adap-
tation are not counted towards this 100% commitment 
as they can be according to the current agreement, 
since the money from auctioning revenue is new and 
additional to the existing state budgets. 

According to Commission estimates35, revenue from 
auctioning could amount to around €50 billion annu-
ally by 2020, enough to finance a sharp increase in 
renewable generation, modern infrastructure and 
many other climate-friendly initiatives that will bene-
fit Europe’s economy and maintain its global lead in 
some of the most promising technologies of tomorrow.

35 European Commission COM 2010/265, “Analysis of options to move beyond 20% greenhouse gas emission reductions and assessing the 
risk of carbon leakage”  It is assumed that the electricity demand is very inelastic in the short-term perspective of a spot market.
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Kyoto Protocol

DATA IN MTCO2Eq
1990 EMISSIONS  

bASE yEAR (OFFICIAl)
REDUCTION  

TARgETS IN %
REDUCTION  

EFFORT IN MT
1990 vERIFIED 

EMISSIONS IN MT

Australia 416 8.0% -33 416

Austria 79 -13.0% 10 79

Belarus 127 -8.0% 10 127

Belgium 145 -7.5% 11 145

Bulgaria 133 -8.0% 11 117

Canada 592 -6.0% 36 592

Croatia 33 -5.0% 2 33

Czech Republic 194 -8.0% 16 194

Denmark 70 -21.0% 15 70

Estonia 42 -8.0% 3 42

EU-15 4,244 -8.0% 340 4,244

Finland 71 0% 0 71

France 566 0% 0 566

Germany 1,228 -21.0% 258 1,228

Greece 105 25.0% -26 105

Hungary 116 -6.0% 7 98

Iceland 3 10.0% 0 3

Ireland 56 13.0% -7 56

Italy 517 -6.5% 34 517

Japan 1,272 -6.0% 76 1,272

Latvia 26 -8.0% 2 26

Liechtenstein 0 -8.0% 0 0

Lithuania 49 -8.0% 4 49

Luxembourg 13 -28.0% 4 13

Monaco 0 -8.0% 0 0

Netherlands 212 -6.0% 13 212

New Zealand 62 0% 0 62

Norway 50 1.0% 0 50

Poland 563 -6.0% 34 454

Portugal 59 27.0% -16 59

Romania 282 -8.0% 23 248

Russian Federation 3,326 0.0% 0 3,326

Slovakia 74 -8.0% 6 74

Slovenia 20 -8.0% 2 19

Spain 288 15.0% -43 288

Sweden 72 4.0% -3 72

Switzerland 53 -8.0% 4 53

Turkey 170 0 170

Ukraine 922 0.0% 0 922

United Kingdom 772 -12.5% 96 772

United States 6,135 -7.0% 429 6,135

TOTAl excl US 12,778 545 12,599

TOTAl incl US 18,914 974 18,734

EU27 5,743 446 5,564

Source: UNFCCC & Kyoto Protocol

TAblE 13: KyOTO PROTOCOl TARgETS AND EMISSIONS
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Annexes

Data from ‘Trends to 2030’

TAblE 14: EU COMMISSION – ‘TRENDS TO 2030’ - 2010 EDITION

ElECTRICITy gENERATION - 
THERMAl (gWh)

CO2 EMISSIONS THERMAl 
gENERATION (MtCO2)

Kg CO2 / KWH 
(Mt/TWh)

2000        1,666,574         1,321       0.793   

2001        1,711,727         1,333       0.779   

2002        1,756,880         1,345       0.766   

2003        1,802,032         1,357       0.753   

2004        1,847,185         1,369       0.741   

2005        1,892,338         1,381       0.730   

2006        1,888,116         1,365       0.723   

2007        1,883,894         1,350       0.716   

2008        1,879,673         1,334       0.710   

2009        1,875,451         1,318       0.703   

2010        1,871,229         1,303       0.696   

2011        1,877,114         1,293       0.689   

2012        1,882,998         1,284       0.682   

2013        1,888,883         1,274       0.675   

2014        1,894,767         1,265       0.668   

2015        1,900,652         1,256       0.661   

2016        1,895,838         1,225       0.646   

2017        1,891,024         1,195       0.632   

2018        1,886,210         1,164       0.617   

2019        1,881,396         1,134       0.603   

2020        1,876,582         1,104       0.588   
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