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The Sustainability challenge

In the Fourth Assessment Report, the IPCC concluded that “most of 

the observed increase in global average temperatures since the mid-

20th century is very likely due to the observed increase in 

anthropogenic GHG concentrations”. 

The EU's objective is to limit global average temperature increase to 
less than 2°C compared to pre-industrial levels. This will limit the 

impacts of climate change and the likelihood of massive and 

irreversible disruptions of the global ecosystem. 

To achieve this target it is necessary to stabilize GHG concentration 

at a level lower than 450 ppm and therefore to reduce GHG 

emissions by as much as 50% by 2050 compared to 1990 levels. 
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The Sustainability challenge

Energy production and use (from fossil fuels) are the main sources of 

GHG emissions. Energy accounts for 80% of all GHG emission in the 

EU. CO2 represents well over 90% of the energy-related emissions.

Non energy, 9.2%
Energy,
79.3%

Energy industries, 31.9%

Manufacturing-

construction, 12.7%

Transport, 19.5%

Other sectors, 

13.2%

Other, 0.2%

Fugitive, 1.7%
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The Sustainability challenge

Historically, increased economic development and the corresponding 

increase in energy use have always led to increased emissions of

GHG. If we want to ensure a sustainable energy system, we need to 

break the link between economic development and GHG emissions.

At its March 2007 meeting, the European Council has endorsed an 

EU unilateral objective to reduce GHG emissions by at least 20 % 

compared to 1990 by 2020, with a firm commitment to increase this 

target to 30 % in the event of a satisfactory international agreement 

being reached.
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The Sustainability challenge

To reach this ambitious target, in January 2008 the Commission 

launched the so called “20-20-20” Energy and Climate package,

which requires the EU to reduce its GHG emissions by 20%, to 

increase the share of renewables in energy consumption to 20% and 

to save 20 % of total primary energy consumption compared to the

BAU baseline, all by 2020.

+20% +20% - 20%

+ +
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The Sustainability challenge

On April 23, 2009 the European Council and the Parliament turned

these commitments into action, finally adopting - among others - the 

following measures:

– Directive 2009/28/EC on the promotion of the use of RES;

– Directive 2009/29/EC to improve and extend the GHG emission 

allowance trading system of the Community (ETS);

– Decision 406/2009/EC on the effort of MS to reduce their GHG 

emissions to meet the Community’s GHG emission reduction 

commitments up to 2020 (non-ETS);
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The Sustainability challenge

The 20-20-20 Initiative, if implemented, will reduce energy 

consumption in the EU in 2020 by about 10%, and lead to a 

substantial reduction of expected imports of oil and gas compared to 
the developments before its implementation.
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The Sustainability challenge

All sectors of the economy should contribute to emission reductions 

in order to cost-effectively achieve the 20% objective by 2020. 

The most energy consuming activities in the energy and industrial 

sectors (including aviation) are covered by the ETS directive, while, 

in the remaining sectors (non-ETS) it is for the MS to implement 
additional policies and measures to further limit GHG emissions.

RES and EE are means to achieve the 20% emission reduction 

target, and they should be implemented in all sectors of the 

economy.
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The Sustainability challenge

EU GHG emission

reduction target
-20% by 2020 compared to 1990

EU ETS sectors: -
21% compared to 

2005

Non-ETS sectors: 

-10% compared to 2005

EU-wide cap: Allocation to the 

single emission points 

according to harmonised rules

Burden sharing 

agreement:  27 MS targets 

ranging from -20% to +20%

-14% by 2020 compared 

to 2005
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To sum up…

� The EU's objective is to limit global average temperature increase 
to less than 2°C compared to pre-industrial levels.

� Energy production and use accounts for 80% of all GHG emission 
in the EU. 

� At its March 2007 meeting, the European Council has endorsed 

an EU unilateral objective to reduce GHG emissions by at least 20% 

compared to 1990 by 2020.

� In January 2008 the Commission launched the so called “20-20-

20” Energy and Climate package. The relative legislative measures 

were finally adopted in April 2009.
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The EU ETS history

The Original – The EU ETS Directive (2003/87/EC) established a 

scheme for GHG emission allowance trading within the Community.

The Linking Directive (2004/101/EC) amended the EU-ETS to 

include the Kyoto Protocol's project mechanisms (CDM and JI).

The Aviation Directive (2008/101/EC) amended Directive 
2003/87/EC so as to include aviation activities in the scheme. 

The Review Directive (2009/29/EC) amended Directive 2003/87/EC 

so as to improve and extend the GHG emission allowance trading 

scheme of the Community.
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The EU ETS history

2005 – 2007: Start up phase – It was meant to develop the 

infrastructure and to provide the experience that would enable the 

successful use of a cap-and-trade system during a second trading 
period.

2008 – 2012: Second Phase – It corresponded to the first 
commitment period of the Kyoto Protocol.

2013 – 2020: Third phase – It is meant to deliver a 21% reduction in 

GHG emissions from ETS sectors compared to 2005, necessary to 
reach the -20% target in 2020.
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The EU ETS history

What is the E.T...S??

???
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EU ETS – How it works

The EU ETS is a cap and trade mechanism. An absolute quantity 
limit (=cap) is placed on large emitters over a set period and tradable 
allowances are allocated to these facilities on a yearly basis in an 
total amount equal to the cap. 

Each allowance gives the holder the right to emit one tonne of CO2. 

Companies facing difficulty in keeping their emissions in line with 
their cap can:

a) take measures to reduce their own emissions, or;

b) buy the extra allowances on the market. 

Such choices are likely to be determined by relative costs, ensuring 
the cost-effectiveness of the system.



19

EU ETS – How it works

The facilities under the ETS scheme are obliged to monitor and 

annually report their verified CO2 emissions. At the end of the 

compliance period they must surrender (30 April) an amount of 

emission allowances that is equivalent to their CO2 emissions in that 
year. 

In case of non-compliance: excess emission penalty of 100 euro for 

each tonne of CO2 eq emitted for which allowances have not been 

surrendered + the missing allowances must surrendered the 

following year. 
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EU ETS – How it works
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EU ETS – Sectors covered
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EU ETS – Sectors covered
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Community wide cap

According to the new Directive, starting from 2013, instead of 27 

national caps, the total number of allowances to be issued each year 

will be set at European level. 

By 30 June 2010 the Commission will publish the absolute 
Community-wide quantity of allowances for 2013. The annual cap will 

decrease annually by a linear factor of 1.74%.

By 2020 the emissions from the EU-ETS sectors will be 21% below 

2005 levels, implying a maximum of 1720 million allowances, 

around 50% of all EU emissions. 
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Auctioning of allowances

The general rule for the allocation of the allowances will be 

auctioning (full and partial), with auctions carried out by MS. 

Initially, however, full auctioning will be the rule only for those sectors 

that can pass on costs, in particular the power sector.

For the majority of the installations under the ETS, partial free 

allocation applies. Allowances will be assigned according to 

Community-wide, ex ante product-specific benchmarks aimed at 

providing incentives for emissions reductions and energy efficient 

techniques. 
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Auctioning of allowances

(Partial) free allocations will be phased out progressively. They will 

start at 80% of the annual cap in 2013 and will decrease each year 

by equal amounts, resulting in 30% free allocation in 2020, with a 
view to reaching no free allocation in 2027. 

Free allocation

Auctioning

0%

80%

2013 2020

30%



26

Free allocation – Carbon leakage

Installations in sectors which are seen to be exposed to a significant 
risk of carbon leakage, can receive up to 100% free allocation of the 
quantity of allowances determined under the general Community-
wide rules.

Free allocation is dependent on the benchmark and therefore only
the most efficient installations have a chance of covering all their 
emissions for free. 
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Small installations

Member States may exclude from the ETS installations which have 

reported emissions of less than 25 000 tons of CO2 eq. and, where 

they carry out combustion activities, have a rated thermal input below 
35 MW (excluding emissions from biomass), in each of the three 

years preceding the year of application. 

These installations may be excluded from the ETS only if measures 

are in place that will achieve an equivalent contribution to emission 

reductions. 
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Aviation

Directive 2008/101/EC provides for the inclusion of the aviation

sector in the EU ETS starting from January 2012. It applies to all 

flights which depart from or arrive in a aerodrome situated in the 

territory of a MS. Exemptions are provided for special flights and 

small commercial operators.

In 2012 the total quantity of allowances will be equal to 97% of the

average annual emissions of flights in the period 2004-2006. In the 

period 2013-2020, the cap will be lowered to 95%.
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Summary of ETS

�The ETS sector will have to reduce their GHG emissions by 21%
compared to 2005 levels by 2020.  

�The third phase (2013-2020) includes new sectors (production of 
aluminum, ammonia, adipic and nitric acid, etc) and GHG (nitrous 
oxide, PFC).

� The total number of allowances to be issued each year will be set 
at European level and will decrease by a linear factor of 1.74%
annually.

� The general rule for the allocation of the allowances will be 
auctioning (full and partial), with auctions carried out by MS. 
Installations in sectors exposed to a significant risk of carbon leakage 
can receive up to 100% free allocation.

� Aviation will be included in the scheme from January 2012.
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The Sustainability challenge

EU GHG emission

reduction target
-20% by 2020 compared to 1990

ET ETS sectors: -21% 

compared to 2005

Non-ETS sectors: 
-10% compared to 2005

EU-wide cap: Allocation to the 

single emission points 

according to harmonised rules

Burden sharing agreement:  

27 MS targets ranging from -

20% to +20%

-14% by 2020 compared 

to 2005
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Effort sharing

According to Decision 406/2009/EC, sectors not covered by the ETS, 

such as transport, buildings, small industrial installations, agriculture 

and waste, are to achieve an average GHG reduction of 10% 
compared to 2005 levels by 2020. 

To achieve this target, a burden sharing agreement was reached 

between MS setting their minimum contributions to the Community’s 

commitment, according to their GDP per capita. 

National targets range between -20% and +20%.
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Effort sharing
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Emission reduction path

Each Member State shall annually limit its GHG emissions following 

a linear reduction path. 

To achieve the national targets, MS have to define and implement

additional policies and measures. A number of EU-wide measures 

(such as energy efficiency standards, CO2 emissions from cars, etc) 

will also contribute to emission reductions in non-ETS sectors. 
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Flexibility measures

To increase the cost-effectiveness of the reduction path, several 

flexibility measures are provided, allowing MS to:

– bank (no limits) and borrow emission budgets between years 

(5% max.; increased carry forward rate in 2013 and 2014 in the 

event of extreme meteorological conditions);

– transfer of up to 5% of a MS’ annual emission allocation for a 

given year to other MS;

– transfer of overachieved emission reductions between MS;

– invest in Community-level projects administered at MS level in 

non ETS sectors
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Compliance

If a monitoring report for a given year shows that a MS is not in line 

with its linear reduction path, the following measures shall apply:

– underachieved emission reductions will have to be achieved in the 
next year multiplied by a factor of 1.08. 

– submission of a corrective action plan to the Commission detailing the 
measures envisaged to get back on track and their timetable. 

– temporary suspension of the MS's eligibility to transfer part of its 
emission budget and JI/CDM rights to another MS.

The Commission can also launch an infringement procedure against

the MS concerned.
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Summary of non-ETS

� Non-ETS sectors will have to reduce their GHG emissions by 10%

compared to 2005 levels by 2020.

� Each MS shall annually limit its GHG emissions following a linear 
reduction path, implementing additional policies and measures.

� To increase cost-effectiveness, flexibility measures are provided.

� The annual level of CERs and ERUs any MS can use is limited to 

3% of 2005 emissions. 

� In case of non compliance with the annual budget of emissions,

MS must take corrective actions.
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Definition of RES

The RES Directive establishes a common framework for the 

promotion of energy (electricity, heating and cooling and transport) 

from renewable sources. 

Renewable energy is defined as energy from renewable non-fossil 

sources, namely:

• wind 

• solar 

• aerothermal
• geothermal 

• hydrothermal and ocean 

energy

• hydropower 

• biomass

• landfill gas
• sewage treatment plant gas 

and biogases
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Main provisions

The RES Directive brings together in a single piece of legislation, 

provisions to support the development of RES in the electricity,

heating and cooling, and transport sectors. 

It replaces Directive 2001/77/EC (EU-wide RES-E target of 22% of 

gross electricity consumption by 2010) and Directive 2002/30/EC (2% 

and 5% reference value for market shares of biofuels in 2005 and 
2010 respectively).
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Main provisions

Directive 2009/28/EC main provisions:

– legally binding national targets

– flexibility mechanisms

– guarantees of origin

– measures to reduce non-economic barriers (i.e. easier grid 

connection)

– sustainability criteria for biofuels and bioliquids.
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Legally binding national targets

Each MS has an overall national target for the share of energy 

(electricity, heat and transport) from RES in final consumption to 

achieve by 2020. 

The targets for each MS were determined taking into account the 

existing level of energy from RES, the potentials, the energy mix, the 

GDP and past efforts. 

These targets include a 10% mandatory target of RES in the final 

consumption of energy in the transport sector of each MS.
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RES targets per country
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Legally binding national targets

In order to ensure steady progress towards the 2020 targets, each 

MS is bound to follow an indicative trajectory, setting the following 

interim targets:

– 20% of the effort average between 2011 and 2012; 

– 30% of the effort average between 2013 and 2014; 

– 45% of the effort average between 2015 and 2016;

– 65% of the effort average between 2017 and 2018.
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Legally binding national targets

MS are free to decide their own preferred 'mix' of renewables, 

allowing them to take account of their different potentials.

The targets can be achieved through national policies and measures 

(i.e. support schemes of their own choice) and through cooperation 

with other MS and third countries (flexibility measures).

Since RES targets are expressed as a percentage of gross final 

consumption of energy, it will be incumbent on MS to make 
significant improvements in energy efficiency in all sectors to achieve 

those targets.
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National renewable energy action plans

MS are bound to adopt a National Renewable Energy Action Plan 

(NREAP) and to notify it to the Commission by 30 June 2010, 

followed by progress reports every two years.  

The NREAP shall set out MS’ national sectoral targets for the share 

of energy from RES consumed in transport, electricity and heating 

and cooling in 2020. 

A MS whose share of energy from RES falls below the indicative 

trajectory shall submit an amended NREAP to the Commission by 30 
June of the following year, setting out adequate and proportionate 

measures to rejoin, within a reasonable timetable, the indicative 

trajectory.
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Flexibility measures (FM)

To create opportunities for reducing the cost of achieving the targets, 

the directive provides for flexibility measures, meant to allow MS with 

low or expensive renewable energy potential to partly fulfill their 
national renewable energy target in other countries.

These flexibility measures take the form of:

– statistical transfers; 

– joint projects between MS;

– joint projects between MS and third countries; 

– joint support schemes.
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Non-economic barriers

MS shall ensure that any national rule concerning the authorization, 

certification and licensing procedures that are applied to plants and 

associated transmission and distribution network infrastructures for 
the production of electricity, heating or cooling from renewable

energy sources, and to the process of transformation of biomass into 

biofuels or other energy products, are proportionate, transparent and 

necessary. 

In particular MS shall take the appropriate steps to ensure that

simplified and less burdensome authorization procedures, including if 

possible simple notification, are established for smaller projects
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Guarantees of origin

MS shall set up a system for the issuance, transfer and cancellation 

of Guarantees of Origin (GOs) for the electricity produced from RES.

Each GO shall be of the standard size of 1 MWh and will have the 

sole purpose of proving to final customers the share or quantity of 

electricity from renewable sources in an energy supplier’s energy 
mix.

MS may arrange for guarantees of origin also from heating and 
cooling from RES. 

Any use of a GO shall take place within 12 months of production of 

the corresponding energy unit. A GO shall be cancelled once it has 

been used.
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Access to and operation of the grids

MS shall ensure that:

– TSOs and DSOs guarantee the transmission and distribution of 
electricity produced from RES;

– electricity produced from RES is ensured either priority access or 
guaranteed access to the grid-system;

– when dispatching electricity generating installations, TSOs give 
priority to installations using RES in so far as the secure operation of 
the national electricity system permits and based on transparent and 
non-discriminatory criteria. 

– appropriate grid and market-related operational measures are taken 
in order to minimise the curtailment of electricity produced from 
renewable energy sources. 
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Sustainability criteria for biofuels and bioliquids

Directive 2009/28/EC introduces sustainability criteria that biofuels

and bioliquids have to fulfill in order to be taken into account for:

- measuring compliance with national targets;

- measuring compliance with RES obligations;

- eligibility for financial support for their consumption.

These criteria relate to 1) GHG emission savings and to 2) the origin 

of the raw material, and they apply irrespective of whether the raw 

materials were cultivated inside or outside the Community.
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Summary of RES

� Common framework for the promotion of energy (electricity, 
heating and cooling and transport) from renewable sources. 

� Overall national target for the share of energy from RES in final 
consumption to achieve by 2020. This target includes a 10% of RES 
in the final consumption of energy in the transport sector.

� The targets can be achieved through national policies and 
measures and through cooperation with other MS and third countries 
(flexibility measures).

� MS shall take appropriate measures to remove non-economic 
barriers to the diffusion of RES and to facilitate access to the grids.
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EU objective

At its March 2007 meeting, the European Council stressed the need 

to increase energy efficiency in the EU so as to achieve the objective 

of saving 20% of the EU’s energy consumption compared to 
projections for 2020. 

The 20% objective is not binding, but ambitious action on energy 

efficiency is needed to achieve the other legally binding EU’s climate 

objectives, notably under the effort sharing decision and the RES 
directive. 

The Commission has not proposed a new legislative framework to 

reach the 2020 target, but has decided to reinforce the key existing 

energy efficiency legislation. 
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Existing measures

The existing energy efficiency legislation targets different areas:

Cars efficiency is indirectly labeled through the indication of their emissions (grams 

of CO2/km).
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Generation sector - Cogeneration

Directive 2004/8/EC requires MS to: 

- issue Guarantees of origin (GOs) for the electricity produced 

from high-efficiency cogeneration;

- ensure that national support measures are based on the useful 

heat demand and primary energy savings achieved;

- take the necessary measures to ensure that TSOs and DSOs 

guarantee the transmission and distribution of electricity 

produced from high efficiency cogeneration. TSOs shall give 

priority in dispatch to high efficiency cogeneration installations 

insofar as the operation of the national electricity system permits.
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Energy performance of buildings

Directive 2002/91/EC aims at improving the energy performance of 

buildings in the residential and tertiary sectors (offices, public 

buildings, etc.). The qualifying provisions of the directive concern: 

1. A general framework for a methodology of calculation of the 

integrated energy performance of buildings to be set at 

national level;

2. Minimum standards on the energy performance of buildings -

based on the above mentioned methodology – which will 

apply to new buildings and large existing buildings (over 1000 

m2) subject to major renovation
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Energy performance of buildings

3. Energy certification of new and existing buildings when they are 
constructed, sold or rented out. The certificate shall be 
accompanied by recommendations for the cost-effective 
improvement of the building’s energy performance and its 
validity shall not exceed 10 years. 

4. Exemplary role of the public sector. 

5. Regular inspection of boilers and central air-conditioning 
systems with a view to reducing energy consumption and 
limiting carbon dioxide emissions.
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Energy end-use efficiency

The purpose of Directive 2006/32/EC is to enhance the cost-effective 

improvement of energy end-use efficiency in the MS by:

(a) providing national indicative targets and promoting the 
removal of the existing market barriers and imperfections that 

impede the efficient end use of energy;

(b) creating the conditions for the development and promotion of

a market for energy services and for the delivery of other 

energy efficiency improvement measures to final consumers.
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Energy end-use efficiency

The national indicative energy savings target shall consist of 9% of 

the annual average amount of final energy consumption of all energy 

users in the 5 years preceding the  implementation of the directive. 
The target is not binding.

The target shall be the result of cumulative annual energy savings

achieved by way of energy services and other energy efficiency 

improvement measures.

Each MS shall establish an intermediate target to be achieved by 
2009 and shall submit National Energy Efficiency Action Plans 

indicating the national strategy to achieve the objectives. The second 

Plan is due by June 2011, the third one by June 2014.
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There are two complementary ways of reducing the energy 

consumed by products: 

� labelling to raise awareness of consumers on the real 

energy use in order to influence their buying decisions 

(such as labelling schemes for domestic appliances

and office equipment);

� energy efficiency standards, imposed to products from the early 

stage on the design phase or voluntarily adopted by the 
manufacturer (Directive 2009/125/CE – eco design). 

Energy using products (EuP)
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EuP - Labelling
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EuP – Minimum requirements
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EuP – Voluntary agreements
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What is next?

Building directive: In 2008 the Commission presented a proposal of 
a recast Directive in order to strengthen the energy performance
requirements and to clarify and streamline some provisions. The 
formal adoption of the recast Directive is foreseen in early 2010.

EuPs: In 2008 the Commission presented a proposal of a recast of 
Directive 1992/75/EEC to extend its scope to all energy-related 
products including the commercial (es: vending machines) and 
industrial sectors and to some non-energy using products which have 
a significant potential to save energy (es: windows). It also introduces 
a A+++ class. Adoption is foreseen in early 2010.

EuPs: 2010 should also see the adoption of some more 
implementing measures for Directive 2009/125/EC.


