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Introduction 
During the last year climate change came more and more in the focus of the media and the 
politic discussions. On European and global level important meetings and discussions take 
place at the moment and the further development of climate change policies is shaped. By 
the end of this year a UN conference on climate change will begin to decide upon a 
following protocol of the Kyoto Protocol. This thesis shall put the European climate policy in 
a global context. On the other hand the possibilities of the EU to take influence on national 
and local level shall be described. 

 With the emission trading of greenhouse gases a new policy instrument was introduced by 
the Kyoto Protocol. This instrument was implemented first in the EU and can be seen as a 
pilot project for a global emission trading system. The Emission Trading Scheme (ETS) will 
be described in chapter 5. Some basic experiences of the first phase which ends with the 
beginning of the second phase in 2008 shall also be summarized. Since the building sector 
is not yet included in the trading scheme, this thesis also takes a closer look at the possible 
implementation of the scheme to the building sector. To estimate what kind of measures the 
ETS  shall stimulate the current technological and structural approaches to reduce 
greenhouse gas emissions from the housing sector are explained. 

This thesis is no attempt to describe the international discussion on climate change or the 
structure of EU policy. It aims at putting the European Emission Trading Scheme in a policy 
context and at showing other attempts of the EU policies to face climate change. The 
chapter on the implementation of the Emission Trading Scheme to the housing sector is an 
attempt to show the possibilities of further actions. It is not based on broad studies but 
should be seen as a theoretical approach to start a discussion.  

The thesis is mainly based on EU directives and policy documents, as well as studies of the 
EEA.  To get a broader spectrum of data the CAIT1 of the World Research institute was 
used in the description of the European emission structure. The CAIT is a public 
environmental database with global data.  

                                                 
1 CAIT = Climate Analysis Indicators Tool (CAIT) Version 4.0. (Washington, DC:  World Resources Institute, 

2007). Found at http://cait.wri.org/login-main.php?log=7&postlogin=cait  

1



Chapter 1: Climate Change and global Politics 
Climate change has been accepted in the scientific and political discussion in Europe as an 
environmental phenomenon and identified as one of the biggest challenges of the 21st 
century. Human activity is causing or at least accelerating the global warming. Today’s 
scientific knowledge about climate processes allows predicting the global temperature rise 
caused by the concentration of greenhouse gases in the atmosphere. Following these 
predictions calculations are made to estimate the ecological, economical and social cost of 
the impacts caused by this development. The 2006 published “Stern review” is one of the 
most important documents in this discussion and was pretty much the basis for the 
discussions on the European level in the early year 2007. Its basic statement is that early 
action against climate change poses fewer problems to the world economy than business 
as usual and adaptation to the impacts of climate change2. To describe the current 
knowledge about climate change, the main aspects of the “Stern Review” are summarized 
in this chapter. 

Since the beginning of industrialisation the global temperature rose by half a degree 
Celsius. This was caused by the growth of CO2 concentration from 280 ppm3 to 480 ppm. 
Another rise of the global temperature of half a degree is inevitable at this concentration due 
to the slow reactions of the climatic system4.  

If the global greenhouse gas emissions keep growing as they do today, the global 
temperature is likely to rise above 5°C by the end of the century. This would cause impacts 
which cannot be predicted today, but would change the global physical geography. The 
results would change the world we know today completely, even threatening the substantial 
needs of humanity. Extreme climate regions like deserts will grow and make life harder in 
many regions. 

Adaptation to these immense effects would cause a major global economic crisis, 
comparable with or even worse than the depressions of the early 20th century. The global 
greenhouse gas emissions are growing very fast. Most additional demand is based on the 
emerging high carbon economies in the developing countries and the growing transport 
sector. International and coordinated action is necessary to compensate this growth with 
reduction actions in the developed countries. The main historic responsibility for the current 
stock of concentrations and for about 70% of the current emissions is with the industrialised 
countries5.  

Global greenhouse gas emissions are above the level which can be naturally compensated. 
A stabilisation of the global greenhouse gas concentration can only be achieved if the 
emissions can be cut by 80% compared to today’s level. Therefore even a complete 
compensation of the emissions growth in the developing countries by reductions in the 
developed countries is not sufficient to keep the concentration of greenhouse gas in the 
atmosphere on the current level. In this case the greenhouse gas concentration would keep 
on rising and reach 550 ppm by 2050. In total the global emissions have to peak in the near 

                                                 
2 Stern Review: the economics of climate change, executive summary p. iii 
3 ppm= parts per million 
4 Stern Review: the economics of climate change, executive summary p. iii 
5 Stern Review: the economics of climate change, executive summary p. xi 
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future and decrease afterwards to soften the impacts of climate change. The later such a 
peak can be reached the worse the situation will become. Therefore the reduction of 
greenhouse gases is the highest priority in climate change policy. The “Stern review” 
identifies the stabilisation of global concentrations at 450-550ppm as a realistic goal to be 
achieved by the global community. This would require the emissions to peak within the next 
10-20 years and then be reduced by 1-3% annually. Overshooting that goal and reduce the 
emissions afterwards even more, seems not to be feasible due to the economic effort this 
stronger reduction would need. Keeping the concentration of greenhouse gases at 550 ppm 
will with a chance of 77% to 99% increase the global temperature by more than 2 ° Celsius. 
Keeping it at 450 ppm still poses the risk of that warming at a chance of approximately 55%. 
Within the next century it is likely that the global warming will be around 2-3 ° Celsius. This 
will lead to rising sea levels, melting glaciers, declining crop production and higher death 
rates by heat, malnutrition and vector-borne illnesses like malaria. The stronger the global 
warming becomes the worse become the impacts on humans, ecologic systems, climatic 
systems and the economy. 

Only strong and fast global actions can prevent a major global climate change leading into a 
global crisis. Common actions on United Nations level are required.  

The Kyoto Protocol 

The current common international actions to face climate change are based on the Kyoto 
Protocol. The Kyoto Protocol is an international UN policy document on the emissions of 
greenhouse gases. It was written under the United Nations Framework Convention on 
Climate Change (UNFCCC) in 1998 and ratified by more than 160 countries. On the 16th 
February 2005 it entered into force, with the ratification by Russia. The goal of the protocol 
is the reduction of greenhouse gas emissions by at least 5% in the period from 2008 to 
2012, compared with the emission level of 19906.  

These reductions do not apply to all the signing nations. It was agreed upon that the 
reduction of greenhouse gases is a common goal, but the responsibilities are not equally 
distributed. The Kyoto nations were divided into different groups. The developed countries 
have to achieve the major reductions, while developing countries are allowed to raise their 
emissions further, to protect their chances for economic development. Those developed 
countries are listed in the Annex 1 of Kyoto. The countries not listed there are simply 
referred to as non-Annex 1 countries. The EU and all the Member States are listed in Annex 
1. The special case of the EU as a union of several independent nations lead to the 
agreement that different nations can agree on a burden sharing of the necessary cut down 
of greenhouse gas emissions. This means that the EU as a whole has to reach a reduction 
of its emissions but may divide the reductions free under its members. 

To reach the reductions, the Kyoto Protocol introduced the emission trading on the 
international stage. The system of emission trading was developed during the international 
consultations. Emission trading tries to implement a common price for greenhouse gas 
emissions. Reductions achieved in one country can therefore be traded with another 
country and allow higher emissions in that country. Both countries have to keep their 
commitments for emission reductions. By this procedure the lowest price for emission 

                                                 
6 Kyoto Protocol to the United Nations framework convention on climate change, Art. 3 
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reductions will be found, because if actions in another country are cheaper it is 
economically wise to finance these instead of actions at home. To organise the international 
emission trade the mechanisms Joint Implementation and Clean Development Mechanism 
have been developed.  

On international level the European Union as well as every single Member State is bound to 
the Kyoto Protocol, which they signed and ratified. The EU is one of the biggest emitters of 
greenhouse gases. The USA and Australia did sign the Kyoto protocol but didn’t ratify it. 
The USA is the biggest emitter of greenhouse gases worldwide. The missed integration of 
these two industrial nations lowered the potential for effective measurements. The Kyoto 
Protocol expires in 2012. End of 2007 the consultations for the period after Kyoto will start. 
The USA and the EU were able to agree on the importance of common action against 
climate change in May 2007. This was an important step towards the integration of US 
economy in a common international strategy.  

The Kyoto Protocol is an international binding document and binds the European Union to 
its reduction commitments. In the Kyoto Protocol the installation of an international trading 
system has been agreed upon. This forces the EU in combination with its burden sharing 
agreement to design their climate policies according to the Kyoto Protocol.  

 

Chapter 2: The connection between energy use and CO2 
Emission structure in Europe7 

The main goal of a climate change policy is the reduction of greenhouse gases. The 
structure of greenhouse gas emissions in the EU is dominated by CO2 emissions, which 

                                                 
7Climate Analysis Indicators Tool (CAIT) Version 4.0. (Washington, DC:  World Resources Institute, 2007). 

Figure 1: GHG emissions in Europe 
Own figure based on data of CAIT 
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count for 95,9% of EU 258’s total emissions. But since the industrial structures within the EU 
25 still vary a lot and most significantly between the EU 15 and the so called new Member 
States of the EU 109 big differences between the national emission structures exist. In 
general the share of CO2 to the national emissions is higher in the EU 15, while CH4 plays a 
more important role in the East European States. Especially in Estonia CH4 emissions still 
take a big part of the national emissions. One quarter of the Estonian emissions are CH4. In 
the EU 15 the share of CO2 emissions varies between 95,2% in Sweden and 97,1% in 
Denmark. In the EU 10 the difference is between 73,6% in Estonia and 96,2% in Slovenia, 
but with an average share of CO2 to the total emissions of 91,3%.  

CO2 can be measured easier and more exactly than any other greenhouse gas. It has the 
highest share in the absolute emissions of greenhouse gases, but has also the weakest 
effect on climate change. CH4 for example is a much stronger greenhouse gas but is harder 
to measure and the possible mistakes in measurements are significant.10 Therefore a policy 
to reduce CO2 emissions is a reasonable first step in climate change policies, but has to be 
accompanied by the development of possibilities to get adequate data for the other five 
climate gases, listed in the Kyoto Protocol.  

The CO2 reduction mechanisms have to be transferred to reduce the other greenhouse 
gases, if that is not possible new mechanisms have to be developed, since the Kyoto 
Protocol includes more greenhouse gases than just CO2. 

To design effective policies in the engagement to reduce CO2 emissions it is necessary to 
analyse the origin of those emissions. Looking at the European average of CO2 sources the 
emphasis is clearly on the energy sector. The energy sector is consistent of electric power 
generation, heat demand, manufacturing, transport and other fuel combustion. 97,2% of the 
European CO2 emissions are originated in the energy sector11. The statistical spread 
between the lowest and highest share is very small and the share is always above 90%. 
The rest of emissions are mainly caused by industrial processes.  Measures in the energy 
sector have the highest potential to reduce greenhouse gases, since the biggest share of 
emissions is originated here. 

                                                 
8 The European Union at the time it consisted of 25 Member States 
9 The Member States which entered the EU in 2004 
10German Institute for Economic Research (2005): The Environmental and Economic Effects of European 

Emissions Trading p. 4 
11 Climate Analysis Indicators Tool (CAIT) Version 4.0. (Washington, DC:  World Resources Institute, 2007). 
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Energy use in Europe by sector today 

Since energy use is the biggest source of CO2 it is necessary to look where this energy is 
used and how the development was during the last years.  

Final energy consumption is the amount of energy delivered to the end user. 
Transformation and Transportation losses are not included here. It is not focused on a 
specific form of energy but deals with electric energy as well as with fuel combustion. 
Trends in the final energy use are very good indicators to see if key energy policies in a 
sector are sufficient and show results. The covered sectors in figure 2, are industry, private 
households, service and transport. 

The current trend of energy consumption in the EU 25 is still an upward trend with an 
increase of 12,6% between 1990 and 200412. In the 1990’s the final energy consumption in 
the industry sector decreased but in all the other sectors a constant rise can be recognized.  

The average final energy use in all sectors within the EU increased between 1990 and 2004 
by 12,6%, but in the transport sector it increased by more than twice that amount with 28, 

                                                 
12European Environmental Agency (2006), final energy consumption by sector 

(available: Mar 2007) 

http://themes.eea.europa.eu/IMS/ISpecs/ISpecification20041007132121/guide_summary_plus_public (21  

Figure 2: final energy consumption by sector in the EU 25, 1990-2004 
Source: European Environment Agency; EN 16: final energy consumption by sector 
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6%. The transport sector is the biggest consumer of energy in Europe. With the 
establishment of the European internal market the structure of the final energy consumption 
significantly changed with an enormous growth of energy use in the transport sector. It 
became common to use regional differences in production costs within the EU for an 
optimized cost reduction and quality management leading to more freight transportation, 
mainly using roads as number one infrastructure. The further development of Trans-
European-Networks (TEN) is a major support for that development. Another very important 
factor was the increase of individual transport by car as well as by airplane. The rising living 
standard especially in the new Member States caused a rise in the ownership of cars and a 
change in individual lifestyle. This change in lifestyle includes journeys to more distant 
places supported by the emerging of low cost airlines. In 2004 the transport sector had the 
biggest share of final energy use with 30,7%. 

In the second biggest sector, the industry, the development was shaped by the breakdown 
of Eastern Europe’s economies and the shift to a service oriented economy. This shift to 
less energy intensive industries caused a decrease of 4,1% between 1990 and 2004 and 
left the sector with a share of 28%. 

The household sector is the third sector and with 26,4% share to energy consumption in 
2004 almost as big as the industrial sector. Because of the continuously rising living 
standard in the EU the energy consumption in this sector has been increasing very fast with 
17,5% between 1990 and 2004. Natural influences like the average annual temperature 
have had a big influence on this sector. Space heating and cooling cause a substantial 
share of the energy demand of households, but the main influence to the rising energy 
demand is resulting from the higher use of electric appliances. 

The smallest amount of energy consumption is caused by the service sector. All activities 
not covered by the other sectors are mentioned here, including agriculture. Altogether they 
merely account for 15% of the total energy consumption. The demand grew in these sectors 
by 11,9 % in the time from 1990 to 2004. This growing demand has mainly been caused by 
the energy intensive IT and air conditioning technologies.   

 

Energy related problems from other sectors 
Since energy is affecting most aspects of society it is also affected by many different 
influences of society.  

Urban Sprawl is a phenomenon in the development of settlement structures which 
describes the growing land use by single family housing and big shopping malls. The 
decreasing density of housing areas leads to a huge number of environmental and social 
problems. The major problems related to energy use and rising emissions are set in the 
transport sector and the change in lifestyle.  

The growing distances between people’s dwellings, their workplace and the shopping areas 
lead to more traffic. At the same time the low density makes public transport economically 
difficult to sustain and individual traffic is growing, which is the use of cars in most cases. A 
second problem is the higher difficulty in the distribution of goods and resources, because 
of the growing transport distances. This can be described as the geographical spreading of 
the material cycle with the sprawl of the city. One example is the collection of municipal 
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waste, where the length of the trips to collect the waste is increasing. The houses are 
situated further apart and at the same time the processing plants have to be taken further 
outside the city to keep conflicts with the citizens on a low level.  

Reduced population density seems to cause lower energy efficiency, as well. An EEA study 
gave evidence, that those cities with lower density worldwide have lower energy efficiency. 
There may be other reasons for the differences between several cities like the stage of 
industrialisation or the geographical situation of the city, but the main trend was clearly 
visible.  

Apart from urban sprawl the demographic development in most of the Member States may 
cause rising emissions in the future. The Population is growing older and with rising age the 
size of households is shrinking. Most old people live in single or two person households, 
which are characterized by relatively low energy efficiency. Big shares of the people who 
will become the senior part of our society in the next 20 years are living in urban sprawl 
areas at the moment. It is unlikely, that all of them will move to parts of the city with a higher 
population density when they become old and their household is shrinking due to the fact 
that the children founded their own households. Therefore the urban sprawl areas may lose 
even more density and the described problems will become worse.  

Both urban sprawl and demographic development are examples for the complexity of the 
problem, causing heavy effects on the energy structure. Energy is the basis of our economy 
and invaluable good of our society. Therefore many problems which are set in other sectors 
are interrelated with the energy sector, but may not be solved by energy policies or 
strategies. Problems like transport, settlement structure, change in lifestyle and so forth 
have to be solved separately but their effect on energy consumption has to be 
acknowledged and taken into account.  
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Chapter 3: EU Policies on Climate Change 
The following chapters deal with policy options of the EU in the steering of greenhouse gas 
emissions. As explained in the previous chapter, the energy sector is the most important 
emitter of these. The EU has formally no competence in energy policy, but as the climate 
change is an environmental question the EU can take some influence on the energy sector. 
This influence is limited to measures which affect the environment. Any kind of pollution 
gives the EU the opportunity to take actions.  

EU goal on climate change 2007 
In the year 2007 the European Council under the presidency of Germany had a focus on 
energy policy and climate change. The conclusion of the presidency in this sector was the 
necessary reduction of CO2 emissions in the EU by 20% till 2020 or even a reduction of 
30% if other industrial countries can agree on a common reduction program13. Apart from 
that the Council aims at 20% share of renewable energy to the total energy production and 
20% higher energy efficiency until 202014.  

The Council underlined the major importance of the climate change to European policies 
and the urgent need of immediate action against it. Therefore it set the goal to limit the 
maximum rising of the average global temperature to 2°C compared to the level before the 
start of industrialisation.15  

To reach this, climate and energy policies should be combined to an integrated policy, 
because energy production is the main source of greenhouse gases, especially CO2. The 
Council agreed on three major goals for that policy which should be implemented in the 
Member States according to their competence in policies for the use of primary energy 
sources. Those goals are the following: 

•  security of energy supply 

•  upkeep of competitiveness of the European economies and supply of energy at 
affordable prices 

•  endorsement of sustainability and fight of climate change  

The conclusion of the 2007 German EU Council presidency is among other documents 
based on a communiqué of the EU commission to the European Council concerning an EU 
goal of limiting the global warming to maximum 2°C.  This document refers to the “Stern 
Review” which states that the biggest failure of the market has been not to include the costs 
for climate change and therefore made climate change happen. The required resources for 
implementing a low carbon economy are estimated to count for 0,5% of global GDP16 per 
year, while according to the “Stern Review” the projected cost for climate change caused 
social and economic problems is about 5 to 20%. Due to the fact that the climate change 
will take most serious impacts in the developing countries, it will also cause immense social 
problems17. 
                                                 
13 Commission of the European Communities (2007), An energy policy for Europe, p. 6 
14 Commission of the European Communities (2007), An energy policy for Europe, p 22 
15 Commission of the European Communities (2007), limiting the global climate change to 2 degree Celsius, p 1 
16 GDP = Gross Domestic Product 
17 Stern Review: the economics of climate change, executive summary p. vii 
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One of the major goals called for by the European Council in spring 2007 is the security of 
energy supply, which can be achieved through an integrated climate and energy policy. The 
major factor in such a policy would be the improvement of energy efficiency leading to a 
lower demand for oil and gas imports in the EU by about 20%.   

The European Emission Trading System is seen as one of the most important instruments 
to reduce emissions in the EU and the council puts the task of a further expansion of the 
trading system forward to the commission. 

On the international UN conference on climate beginning end of 2007 and ending in 2009 
the EU wants to head for a global and international agreement based on the Kyoto protocol 
from 1997. This agreement should include an international CO2 trade system, technology 
research and implementation as well as strategies for the adaptation of climate change, 
reduction of deforestation and inclusion of emissions from international air and sea freight 
transport. The EU wants to have all nations participating in such an agreement according to 
their economic strength and development level. The European council agrees on the 
common global responsibility for the climate change, also including the developing 
countries. Therefore those countries should be further supported in their attempts to reduce 
greenhouse gas emissions and to adapt to climate change. 

European Energy Policy 

The European Union has a long and strong tradition in common energy policies. The 
founding of the Coal and Steel Treaty in 1952 and the Euratom Treaty in 1957 are two of 
the basic foundations of the European Union. Today the energy policy faces slightly 
different challenges with security of supply and energy prices but also a whole new 
dimension of problems with climate change. The interconnection within the European 
energy system has become immense and supply problems in one Member State can lead 
to a breakdown heavily affecting other Member States. The energy supply is one of the 
arteries of European economy and therefore affects all European areas of policy. 

The security of supply still seems to be the major priority of energy policy but it has become 
closely interwoven with the question of sustainability over time. Europe’s dependency on 
energy imports has been significantly rising during the last decades and still is. The gas 
supply of several Member States is often relying or even depending on one single gas 
supplier. Projecting the current development, the EU will be dependent on imports of oil by 
90% and of gas by 80% in 203018.  

Solidarity instruments between the Member States in case of insufficient supply and energy 
crisis are not yet in place or working. In connection with the growing demand for energy and 
especially electricity this leads to a growing risk for supply failures. To enable the energy 
suppliers to do necessary major long term investments predictability and effective market 
mechanisms are inevitable. The ministers responsible for energy supply agreed on the 
strategy to keep energy demand on today’s level and reducing it afterwards, like it was 
asked  for in the “Stern Review” and by the IPCC.   

The second goal of the European Energy Policy is the support and development of the 
competitiveness of European energy production. The current energy structure is based on 

                                                 
18 Commission of the European Communities (2007), An energy policy for Europe, p. 10 
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raw materials mainly coming from outside the EU. This creates financial flows toward non 
EU countries. Apart from that jobs are created outside and not within the EU in this sector. 
The strength of European energy technology is in the area of renewable energy and energy 
efficiency.  

A reduction of Europe’s energy demand by 20% seems to be realistic based on several 
studies and following the Councils latest goal on emission reduction, until 202019. Such a 
decrease of energy use would lead to money savings of about 60 billion euro per year. This 
amount of energy is comparable with the combined annual demand of Germany and 
Finland.  

The investment to reach this 20% goal would mainly benefit European industries in the 
energy efficiency sector. The money flow would be directed from foreign primary energy 
sources to European high tech industries. Such action could easily create high qualified 
jobs and enhance Europe’s competitiveness. Annually 60 billion euro can be saved through 
efficiency actions. This money can be invested in other sectors than energy and thereby 
benefit the Lisbon Agenda. 

The second biggest potential for European economy to generate profit in the energy sector 
is to be found in the sector of renewable energy. 300 000 people are employed in the 
renewable energy sector generating an annual turnover of about 20 billion €, which is a 
60% share of the world market. The renewable energy industry in Europe has the potential 
to lead the world economy in this sector including the lead in the global research agenda 
and to contribute significantly to greenhouse gas reductions.  

 

Both described goals can be notably supported by the third one, sustainability. In the latest 
document of the Commission on energy policy, the Commission simply states “The present 
energy policies in Europe are not sustainable”20. This is true of course, since the major 
energy sources in Europe are based on fossil primary energy and the national energy 
policies still have to focus on those sources. The use of primary fossil energy can never be 
sustainable as it consumes a limited resource which cannot be renewed in a human time 
horizon.  

There are two ways to make energy policies more sustainable. One way is a fuel shift from 
fossil energy to regenerative energies. Although the growth in renewable energy has been 
enormous during the last decade and renewables play an important role in many national 
energy mixes, it will take several decades until they can perhaps replace fossil energy 
technologies. The second option to make energy policies more sustainable is the reduction 
of energy consumption. This may be achieved by either simply using less energy or by 
enhancing the energy efficiency. Here the choice to enhance energy efficiency is definitely 
more sustainable, as it follows all three pillars of sustainability, by raising the citizen’s living 
standard, strengthening Europe’s high tech economy and sparing valuable resources as 
well as cutting down emissions. 

 

                                                 
19 Commission of the European Communities (2007), An energy policy for Europe, p. 5 
20 Commission of the European Communities (2007), An energy policy for Europe, p. 3 
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Energy efficiency 
Energy efficiency seems to be a key element to reach the goals of the European Energy 
Policy. It reduces the dependency on primary energy imports, supports Europe’s 
competitiveness and reduces impacts on the environment and climate.  

Because of that the Commission adopted the Energy Efficiency Action Plan in October 2006 
based on the Greenbook of energy efficiency. This Plan is meant to be the strategic outline 
to reach the European goal to save 20% of the annual energy demand by 2020, which 
means in the EU the annually energy saving would be around 100 billion € and 780 millions 
tonnes CO2. The actions listed in the action plan are scheduled to be implemented within 
the next six years and shall be the basis for further actions afterwards. 

The discussion about energy efficiency started in the 1970’s energy crisis and lead to a 
variety of actions in different sectors. In this context the term “negajoules” was shaped, 
describing the achieved reduction of energy use as a source of energy. Including the 
“negajoule” in the European energy structure underlines the importance of efficiency actions 
taken since the 1970’s. Today the negajoule is the most important factor in energy supply 
showing that energy efficiency actions contribute more to energy supply and security than 
any primary energy source, including oil. This effect is clearly visible in the following figure 
3, where the “negajoules” are displayed in green. 

12



The highest potential for demand reductions are to be found in the building sector. About 
57% of the total potential for energy savings is located in the sectors private households 
and office buildings. Therefore the focus of efficiency policies is on these two sectors. The 
most common actions the EU can take to steer the development of national policies are 
directives. In the field of energy efficiency many directives have been adopted. The two 
most important ones will be described and discussed in the following chapter. 

 

 

 

 

 

 

 

 

Figure3: development of primary energy demand and of "negajoules" 
Source: Commission of the European Communities:  Action Plan for Energy Efficiency: Realising the Potential, p. 
5 
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Chapter 4: Policy measures of the EU – EU directives and 
their implementation in laws and regulations 
The European Union Directive 

After describing the EU policy goals this chapter deals with the measures the EU can take. 
The main instrument of the EU to implement common policies in the Member States is the 
Directive, which is addressed to all Member States. The EU directives are based on the 
article 249 of the TEC21 and are thereby secondary community law.   

To estimate the power of EU directives on energy efficiency it is necessary to look upon the 
formal meaning of EU directives in the balance between national and European legislation.  

The directive has formally no direct impact on national laws, but the Member States are 
bound to transform the directive in national law within an appropriate period of time, given in 
the directive. The details of implementation are up to the Member States, but the meaning 
of the directive has to be kept. It is up to the national legislation how the implementation is 
done, corresponding to the different legal structures in the EU. Generally the directive is 
only binding for the Member State and takes no direct impact on national legislation. If it is 
not, or not correctly, transposed to national law the Commission and every other Member 
State can take the case to the European Court of Justice. Over the years and after several 
decisions, the Court of Justice developed case law with its interpretation of the Treaty after 
which the Directives can take direct impact under certain circumstances, even though this is 
not stated in the Treaty22.  

If the deadline for implementation is neglected the directive can take direct effect and be 
handled as if implemented, following the two principles “effet utile” and “venire contra 
factum proprium”23. The first one simply describes the right of every European citizen to call 
upon his or her rights in front of a court and that the absence of implementation to national 
law can be no reason to impinge this right.  

Secondly, the Member State has the responsibility to implement the directive and cannot 
refer to its own incapability in that duty when arguing with one of its citizens. This is the 
principle “venire contra factum proprium” and represents a sort of sanction towards the 
Member State because of neglected implementation.  

National courts have to decide based on community law, if the national and community law 
do not conform to each other. This direct entry into force of a directive cannot take place if 
the directive is not distinct enough and the Member States still have good possibilities to 
judge and design in the process of implementation and if the goal of the directive is not 
explicitly stated24. The directive can be implemented if a minimum standard is given in the 
directive and the Member States have the possibility to judge and design on regulations that 
exceed this minimum standard.  

                                                 
21 TEC = European Community Treaty 
22 Gian Antonio (2005),  Common Law for Europe, p. 205 
23 Jörg Holtmann (2003), Europarecht, p. 35 
24 Jörg Holtmann (2003), Europarecht, p. 35 
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The directive can also only take direct impact, if it does explicitly describe who is affected, 
what actions have to be taken and which goals have to be achieved. If only parts of the 
directive comply with those requirements, only those parts can take direct impact25.  

The Directive is a very powerful instrument in the European process of policy making, since 
it has major influence on the national legislations of the Member States. It generates 
Community law, which is generally set above national law and only in special cases national 
law is stronger. This may for example be, if the Community law is inapplicable due to 
restrains originated in the national constitution.  

 

EU directive on final energy consumption26 

The Directive 2006/32/EC of the European Parliament and of the Council on energy end-
use efficiency and energy services was passed in April 2006.  

This directive affects final customers as well as energy distributors and providers. The 
purpose is the enhancement of energy efficiency of the European energy system. This can 
be reached by improving the energy market including services and promotion, as well as 
development of cost effective actions. These actions are focused on the final energy 
consumption covering electricity as well as direct energy consumption for example for 
space heating.  

The General target of the guideline is the coordination of Member States policies in energy 
efficiency to reach 9% energy savings nine years after the application of the directive.  

To monitor the success of that goal a measurement is added in the Annex of the directive, 
which the Member States shall use to calculate their energy efficiency and report it to the 
Commission beginning at 1st January 2008.  In the third year of application of the directive 
the Member States have to submit a national energy efficiency plan and the Commission 
has to give a statement whether this plan is realistic and consistent with the directive goals. 
To achieve this, a national body has to be assigned responsible for energy efficiency and 
reporting in every Member State. 

The public sector is seen as a role model for the whole society of a state and shall therefore 
put maximum effort in the implementation of the directive and the improvement of its energy 
efficiency on national, regional and local level. In the Annex a list of possible measures is 
included for the implementation in the public sector. At least two of those points listed have 
to be implemented in each state and additionally energy efficiency guidelines have to be 
published. Another element of improving the energy efficiency of the public sector is the 
inclusion of energy efficiency in public competitions for contracts. The responsible 
authorities for energy efficiency have to take part in national and international discussions 
about best practice.  

Further important actors in the implementation of the directive are the energy distributors, 
distribution system operators and retail energy sales companies. They are in first place a 
source of information to the authorities about the success of taken actions and the current 
                                                 
25 Jörg Holtmann (2003), Europarecht, p. 38 
26 Directive 2006/32/EC of the European Parliament and of the Council of 5 April 2006 on energy end-use 

efficiency and energy services  
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development on the market. The energy companies are watched by the responsible 
authorities and are not allowed to take any action counteracting the directives goals on 
energy efficiency, development of energy markets and other energy efficiency 
improvements. 

The directive offers a wide variety of measures to the Member States, which they partly 
have to implement and are partly allowed to use additionally to their policies.  

On National level the Member States have to ensure level playing fields between all actors 
with appropriate incentives and the establishment of dedicated funds. 

ESCO/Contracting/financing 

The Directive provides the Member States with several alternative private options to 
organise the financial aspects of the energy efficiency policy. Those are the support of the 
establishment of Energy Service Companies (ESCOs) in combination with energy 
contracting and third party financing.  

ESCOs are private companies which develop energy services and efficiency actions for 
their costumer’s objects and take a share of the financial risk of these. Possible customers 
of ESCOs are all sorts of private or public organisations as well as normal citizens.  The 
payment is based on energy performance contracting, which means that the ESCO is paid 
in relation to the energy efficiency improvement.  

A part of the benefit from the energy saving is used to pay the investment and the work of 
the ESCO.  

Apart from financing matters the directive also includes monitoring measurements for 
energy efficiency actions. This approach is based on two points, “white certificates” and 
energy audits. The energy savings should be measured by so called “white certificates”. 
Those are issued by an independent entity to grant the neutrality of the certificate. 
Additionally energy audits have to be established to achieve knowledge about the current 
energy consumption profile of a building or a group of buildings. These audits have to be 
applied to all kinds of buildings and industrial installations, irrespective if they are in the 
private or public sector. The audits also include the identification of reduction opportunities 
and have to provide the owner as well as the responsible authority with the results. 

 

The directive on final energy consumption is a very broad guideline for the Member States 
to design their national energy efficiency policy. It covers all sectors, private and public. In 
some cases the national authorities have the power of choice how to apply the directive to 
national goals. In other cases the directive gives quite distinct guiding points how to design 
the necessary new institutional structures in the Member States. The responsibility for the 
implementation and the activities are divided between the national authorities and the 
private sector. Even a new field of private business has been introduced with the ESCOs. 
This is a clear attempt to harmonise national structures across Europe and shift influence 
and responsibility from the national political level to the private sector. It follows the view 
that climate change is not a technical or political problem, but that a complete change of 
society and new approaches are necessary to solve it effectively.  
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Energy efficiency directive for buildings 

In December 2002 the European Union passed the directive on the energy performance of 
buildings. This directive had to be implemented till the 4th January 2006 in national law of 
the Member States.  

In this directive the commission points out the importance of new build buildings as the 
basis for future energy consumption especially in the field of heating, cooling and use of 
electricity. Therefore it is absolutely necessary to improve the energy performance of new 
buildings and of those which are subject to major renovations. The following definition of the 
term energy performance is used in the directive: 

“2. ‘Energy performance of a building’: 

the amount of energy actually consumed or estimated to meet the different needs 
associated with a standardised use of the building, which may include, inter alia, heating, 
hot water heating, cooling, ventilation and lighting. This amount shall be reflected in one or 
more numeric indicators which have been calculated taking into account insulation, 
technical and installation characteristics, design and positioning in relation to climatic 
aspects, solar exposure and influence of neighbouring structures, own-energy generation 
and other factors, including indoor climate, that influence the energy demand;”27 

To create a common base for actions in the Member States a common method to calculate 
the energy performance of buildings is introduced. The national authorities have the 
possibility to implement differences according to age and usage of different building types 
corresponding to national and regional distinctions. Some building types listed in the 
directive may be excluded from the actions if the Member State decides to do so. The 
directive contains several approaches to improve this energy performance, which are 
described in the following.  

The measures consist of minimum energy performance requirements for new buildings and 
renovated buildings with more than 1000 m² as well as of advices to lay down 
measurements for inspections of heating and cooling systems. But the most innovative idea 
in the directive is without doubt the energy performance certificate. 

To show the energetic performance of a building the Member States have to implement a 
certificate system for all new build, sold and rented buildings. The certificates have to be 
based on up to date legal standards and benchmarks and should be combined with 
information for the inhabitant and owner for improvements of the energy performance of the 
building.  

According to the directive, public buildings with more than 1000 m² should place the 
certificate on a “prominent place” and may add further climate information like indoor 
temperature or else. 

The Member States have to take care that all these points are carried out by independent, 
qualified and accredited experts. Therefore independent institutions or private actors have 
to be established and introduced to this energy performance improving system.  

                                                 
27 Directive 2002/91/EC of the European Parliament and of the Commission on energy performance of buildings, 

Art. 2  
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The guidelines on energy efficiency treated here are both not applicable for direct impacts in 
national legislations of the Member States. They do not create rights for European citizens 
but are simply instructions for the Member States how to design their energy efficiency 
policies. If they are not implemented correctly or with delay, the Commission has to put the 
case to the Court of Justice and can try to force the implementation by making the Member 
State pay appropriate fees.  
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Chapter 5: Market based instruments 
What are market based instruments? 

Market based instruments are an alternative to the classic command and obey policies and 
emerged with the evolution of environmental policy. They focus more on the economic 
benefits of the citizen to follow policy goals than on hard laws and regulations. In the late 
1980’s market based instruments were seen as an “add on” to classic policies, but during 
the last two decades they were developed to an important alternative.  

In our market based economy common costs of goods like environmental impacts are not 
covered in the pricing system. According to the “Stern Review” this lead to the immense 
greenhouse gas emissions of our industries and is therefore a key source of climate 
change28. Market based instruments try to artificially include hidden common costs of 
society in the pricing system. The artificial price on common costs stimulates actions to 
reduce them in a very cost effective way. Unlike strong regulations like prohibiting car use 
on certain days because of high pollution, market based instruments do not describe the 
strategy to reach the goal but leave it to the actors how to achieve the goal in the most cost 
effective way. Because the success and not the action taken is measured with the final 
output of the actors the behavioural factor is not a big problem with market based 
instruments. Changing the behaviour is just a strategy as well as introducing new 
technologies and may or may not counteract other actions. In the end only the success of 
the strategy mix in total is measured.  

The EEA classified market based instruments in five categories: 

environmental taxes 

Environmental taxes are a classic instrument to raise the price level of environment 
sensitive products. The best known environmental taxes in the EU are those on motor fuels, 
which raise their price between 40% and 60%29. Therefore the average energy efficiency of 
cars is relatively high, for example compared with the US market. The US motor fuel price is 
significant lower due to lower environmental taxes. The EU passed a directive on energy 
products taxation in 2003 to harmonize the tax levels in the Member States. Taxes are a 
quite effective instrument since they give impulses to change the citizens and companies 
behaviour. They are a kind of negative incentive since they give an advantage to those 
products with lower or without taxation burden. Problematic is the definition of the best 
taxation level since no direct feedback between market and tax level exists. 

environmental charges 

A more direct connection between price level and actual costs can be achieved with 
environmental charges. Those simply ad the costs of environmental services and 
abatement costs like treatment facilities to the price. This works very well in simple systems 
like waste and water treatment, where the external price can be estimated or calculated 
very well. The social aspect of charges is quite good, since they are in most cases directly 
connected to the individual consumption or use of environmental sensible products and 
services. Road charges to cover the costs for the upkeep of the infrastructure can be a 

                                                 
28 Stern Review: the economics of climate change, executive summary p. i 
29 European Environmental Agency (2006), Using the market for cost effective environmental policy, p. 7 
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much fairer approach than the financing of the infrastructure through car taxation without 
feedback to the actual use of the car.  

environmental subsidies and incentives 

Subsidies and incentives aim at the creation of new markets and products by financial 
support. They do not raise the price level of goods by adding the external costs, but reduce 
external costs by introducing new environmental friendly products. Thereby the 
environmental impacts can be reduced. Especially at an early stage in the product 
development circle, subsidies can stimulate further investments. This encourages and 
accelerates development processes to introduce new products or create new markets. 
Apart from product development, subsidies are often used to install basic infrastructure like 
waste water treatment, to reduce environmental impacts. Subsidies do not ad the external 
costs to the market price but merely stimulate the markets to reduce external costs by 
technological development.  

liability and compensation schemes 

Liability and compensation schemes are set up to ensure the compensation of 
environmental impacts. Basically they are financial reserves that are established before the 
impact takes place. The aim is to be able to compensate dangerous impacts very fast and 
without responsibility struggles. This can be achieved with dedicated funds as well as 
insurances. The EU liability directive which is currently in the applying process by the 
Member States creates an EU wide coverage and makes the major environmental players 
participate in those schemes.  

tradable permits 

Tradable permits use the market powers to define the external costs of economic activities 
and minimize administrative influence on the pricing. They are used in several countries and 
sectors, but the most important system is the European Emission Trading System which is 
based on the Kyoto Protocol and represents the first international system with tradable 
permits on CO2 Emissions.  

The European Emission Trading System 

With the directive 2003/87/EC of the European Parliament and the European Commission 
the European Emission Trading System (ETS) was established on the 13th October 2003. 
This directive states the ETS as the way to reach the Unions commitments of the Kyoto 
Protocol with the least negative effects on economy and employment in the EU. The 
affected sectors are energy production, mineral industry, production and processing of 
ferrous metals, pulp and paper industries. All the greenhouse gases listed in the Kyoto 
Protocol are formally included in the Emission Trading System, but only the CO2 trading is 
implemented, yet. 

With the beginning of the second trading period in 2008 the Member States may apply the 
ETS to other installations not listed in Annex 1, if the Commission agrees according to the 
requirements of the directive. 

Every Member State has to publish a National Allocation Plan (NAP) 18 month previous to 
every trading period as basis for the distribution of emission permits in that state. Those 
NAPs can be rejected by the Commission if they are incompatible with the directive. The 
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Member States are responsible that no installation listed in Annex 1 takes any greenhouse 
gas emitting actions for which they have no permission. Those permissions are distributed 
to the relevant installations for one year after an application and have to be surrendered to 
the distributing agency at the end of the year. Emission permits can be transferred to any 
legal or natural person within the participating countries. In the case of exceeding the limit of 
emission due to lacking emission permits the operator of the respective installation has to 
pay a penalty of 40 € per additionally emitted ton CO2 in the first trading period till 2007. In 
the second trading period this penalty will rise to 100 € per additionally emitted ton CO2. 
Paying this penalty doesn’t disburden the operator to acquire the missing emission permits 
in the following trading period. This sanctioning mechanism is quite effective since the price 
of one ton CO2 at the stock market never reached the 40€ mark in the first trading period. 
Therefore the necessary investment for actions to reduce CO2 emissions never exceeded 
40€ per ton during that period. Taking this in mind shows that the penalty of 40€ per ton is a 
tough burden for those companies who were not able or willing to prevent exceeding their 
allowances.  

If the owner of a permit wants to, the permission can be cancelled. This mechanism enables 
the ETS to become a political instrument for environmentalists and also a PR instrument for 
companies who can present themselves as environment friendly by buying and destroying 
emission permits. The effect of such action is heavily dependent on the public awareness of 
the European Trading System and which importance the public sees in it. Only if the 
importance of the ETS can be communicated to the citizen’s public relations actions might 
become a motive for the obtaining of emission allowances. 

Every year each Member State has to submit a report on the application of the directive to 
the Commission especially concerning following points:  

•  arrangements for the allocation of allowances 

•  the operation of registries, 

•  the application of the monitoring and reporting guidelines, 

•  verification and issues relating to compliance and 

•  fiscal treatment of allowances 

The functioning of the ETS can be roughly described with five principles. 

Cap and trade 

The cap and trade principle describes the distribution of emission allowances at the 
beginning of every year and the necessity for the company to give evidence at the end of 
the year that those allowances have not been exceeded or the appropriate amount has 
been bought additionally. Surplus allowances can be sold to other actors and the total 
amount of allowances on the market is limited. The cap is the maximum of allowances 
which is defined prior to the trading phase. This maximum defines the absolute amount of 
emissions which are allowed to be emitted. Therefore this system is a god opportunity to 
grant compliance with political goals. The alternative to a cap and trade system is a relative 
system which defines the emission intensity of the economy in relation to the production. 
Such a system is more focused on the energy efficiency of the production and less on the 
total emissions of an economy. Therefore political defined maximum emission rates can 
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easily be exceeded by high production growth, even if efficiency strategies are successful. 
In the current climate change policy the major goal is not the most efficient production 
technology but to cut down the total output of greenhouse gases. With respect to this goal 
the cap and trade system is the appropriate choice.   

Grandfathering 

The distribution of allowances is organised according to the “grandfathering” model. A share 
of the emission allowances is given to the companies based on their previous emissions. In 
the first trading period at least 95% of the allowances have to be distributed this way, the 
rest can be traded. This procedure does not enable the market forces to be as effective as 
they could be, but it softens the economical effects for those companies which cannot afford 
to buy all necessary allowances. To start the trading and to establish the market, 
grandfathering is a good way to reduce negative effects on economic growth and provide 
security during an introduction phase. On the other hand only the auctioning of allowances 
enables the market forces to work. To give away the allowances for free at the beginning of 
a trading phase undermines the effects to include the common costs in the pricing system.  

Banking and borrowing 

The two mechanisms banking and borrowing have been installed to dampen high demand 
or supply peaks in the market. Banking describes the possibility to take unused allowances 
to the next trading year. This was only possible in the introduction phase till 2007. With the 
beginning of the new phase 2008 banking of allowances will no longer be possible. The 
second mechanism “borrowing” allows using certificates of the following year to fulfil the 
demand of the current year. This is possible within the European Emission Trading System 
as the allowances for the current year have to be handed in February, while the new trading 
year begins in April.  

Use of carbon sinks 

Carbon sinks are ways to reduce the CO2 concentration in the atmosphere. They are in 
most cases biological units like forests, which consume CO2. Measures like forestation and 
reforestation can create emission allowances according to the CO2 which is consumed by 
the new trees.  

Joint Implementation and Clean Development Mechanism 

These two mechanisms are not originated in the ETS, but are transferred from the Kyoto 
protocol. They enable the extension of the European emission market to open the possibility 
to get emission certificates from actions taken in countries outside the EU. The Joint 
Implementation mechanism is based on Article 6 of the Kyoto protocol and describes the 
possibility to gain certificates through actions taken in another Kyoto Annex 2 country. 
These countries have to fulfil certain aspects of the Kyoto protocol and have to have ratified 
it to be allowed to participate in the emission trade. The acquiring of emission reduction 
certificates has to follow a quite complex procedure which is part of the “Guidelines for the 
implementation of Article 6 of the Kyoto Protocol” agreed upon of the “Conference of 
Parties”(COP)30. If these requirements have been fulfilled, companies of that country may 

                                                 
30 The COP is a conference consisting of the countries which singed and ratified the Kyoto Protocol. 
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trade their emission allowances with all other Annex 2 countries which fulfilled the 
requirements, too.  

The Clean Development Mechanism is based on article 12 of the Kyoto protocol and allows 
getting certificates from emission reductions in low developed countries.  

The Joint Implementation mechanism can play an important role in the cooperation with non 
EU countries and become a cohesion instrument with accession candidates for the EU.  
Both Kyoto mechanisms have been designed to enable technology transfer and 
international know-how exchange.  

Evaluation of the first phase of ETS 

Following the basic goal of the emission trading scheme, to find the most cost effective way 
to reduce CO2 emissions, it is reasonable to include all sectors to the same system. It is 
also logic to include all emitters from all sectors in the system no matter how small they are, 
to get a market which includes all CO2 emissions and can determine the cheapest way to 
reduce emissions for every participant. Nevertheless the experiences in the first phase of 
the ETS show, that small and medium sized enterprises in the industry sector cannot really 
be included in the system. The administrative effort those companies have to put into the 
creation of their annual emission reports and into the active participation in the trading 
exceed in many cases their know-how and manpower31. Therefore the trading scheme is 
currently only applied to the major emitters. Furthermore the directive 2003/87/EC of the 
European Parliament and of the Council on the European Emission Trading Scheme only 
covers the industrial and the energy sector at the moment.  

The European Emission Trading system enables the participating companies to look for the 
most cost effective way to reduce their emissions, but also forces the companies to reduce 
their emissions. The market for emission trading is based on the financial differences to 
reduce emissions in different regions, sectors and companies. In this case the differences 
within the EU can be used to stimulate a market and the question of cohesion is solved by 
the market. Lacking behind countries will benefit from direct investments to reduce 
emissions in exchange for reduction certificates. Thereby the emission price level will be 
taken to a common level within the EU.  

To further support the market effects and extend the market to additional reduction potential 
outside the EU the two Kyoto mechanisms Joint Implementation and Clean Development 
Mechanism have been added. 

One problem of the ETS is the artificially created demand for certificates which is controlled 
by international agreements and is practically controlled by national administrations. This 
changes the simple system of a demand and supply driven market to a complex 
bureaucratic task for all the participants and the administrations. In bigger companies this 
additional administrative tasks may easily be compensated, but for small and mediums 
sized companies it poses a heavy burden32.  

Another problem is the market distortion occurring with the possibility of some companies 
like energy distributors to include the costs for the emission reductions in their end user 

                                                 
31 Mrs. Dr. Zimmermann Ministry for Environment Rhineland-Palatinate, interview 060312 
32 Mrs. Dr. Zimmermann Ministry for Environment Rhineland-Palatinate, interview 060312  
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prices. Other sectors, which are competing on the global market with companies not 
included in a comparable Trading System, cannot do the same without major problems. For 
those companies the emission reduction poses a heavier burden and weakens their position 
on the global market33. 

Only about half of the current CO2 emissions are covered by the ETS and none of the other 
five greenhouse gases listed in the Kyoto protocol is traded. A similar selective choice has 
been made with the sectors included in the system. Especially the transport sector including 
aviation is a potential sector to be included in the next period. The building sector consisting 
of private housing and office buildings is a big consumer of energy and emitter of CO2. It 
has to be taken into account to what extend it can be included in the ETS. The main 
problem will probably occur with the small scaled structure in ownership and emission 
production. An ideal emission trading system should cover all greenhouse gases of all 
sectors to generate a common price for emissions.  

                                                 
33 Mrs. Dr. Zimmermann Ministry for Environment Rhineland-Palatinate, , interview 060312 
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Chapter 6: the housing sector 
In this chapter the focus is on the possibility to implement the European Emission Trading 
Scheme in the housing sector and which effects this could take. The housing sector 
consists of the office buildings of the service sector and the private housing of private 
households.  

Globally, residential housing accounts for 65% of the CO2 emissions and commercial 
buildings for 35%. This underlines the importance of private households in the emission 
structure. The emissions can be divided into direct emissions from fuel combustion and 
indirect emissions caused by electricity consumption34. The housing sector is the biggest 
consumer for electric power on the global scale. In the EU indirect emissions are already 
included in the ETS since they occur in the power plants which are already participating the 
ETS.  

Both sectors are characterized by a big number of small scale units with comparable low 
emissions. The main emissions are caused by temperature management with cooling 
devices or space heating and the indirect emissions by electric consumption. Apart from 
technological questions, social behaviour plays an important role in the generating of 
emissions. People’s consumption patterns and attitude are directly linked to the energy 
demand both of direct primary energy transformation for temperature management and for 
electricity demand by the use of electrical appliances. The energy consumption pattern in 
the housing sector is strongly influenced by the climatic situation of the region, the level of 
urbanisation as well as by the efficiency of national and international policies35. 

Service Sector  
In the service sector the structure of energy consumption is dominated by electricity. 65% of 
the energy consumed in the commercial sector is electric energy and only 31% direct fuel 
combustion36. The remaining 4% are consumed by district heating systems. Compared to 
the households the domination of electric energy consumption in the service sector is 
clearly visible.  

Private households 
The energy consumption in the private households is more dominated by primary energy 
consumption and direct emissions from space heating.  

The EEA has a focus on the development of and potential reductions in emissions of the 
private households. The household sector is an important emitter in the EU. Therefore the 
results of the EEA report will be described in the following.  

The private households in the EU commit to the climate change with greenhouse gas 
emissions in several ways. This includes direct effects like heat production and indirect 
ones like consumptions of products which are produced elsewhere with green house gas 
emitting techniques. Energy consumption is the source for most of the greenhouse gas 
emissions caused by private households. This is reflected in the final energy consumption, 

                                                 
34 World Research Institute (2005), navigating the numbers, p. 82 
35 World Research Institute (2005), navigating the numbers, p. 82 
36 World Research Institute (2005), navigating the numbers, p. 81 
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which includes the whole amount of energy consumed in the household, split up in direct 
emission creating space heating and indirect emission creating electric consumption. 

With 29% the private households in the EU account for a little less than one third of the final 
energy consumption in the EU.  

Space heating 
Almost two thirds of that energy is used for space heating. Although the energy needed per 
square meter is in decline, the total amount of energy is rising due to growing living 
standard, dwelling size and number of households.  

With higher energy efficiency standards for new build buildings and programs to renovate 
older buildings the energy needed for this is falling slightly since the beginning of the 
1990’s. Modern buildings use about 22% less energy today than in 1985, but still the space 
heating accounts for 70% of the energy consumption of a private household. 37 

To compare the energy use for space heating the annual changes of energy use based on 
the changes of outside temperatures have to be taken into account and erased from the 
comparison. Looking on that cleaned data in the period from 1995 to 2005, a clear trend is 
visible. Till the year 2000 the energy use was steadily growing by 11% per year, while 
afterwards it declined by 7% per year till 2005.  This leads to an average annual growth of 
3,5% in energy use for space heating in the decade from 1995 to 2005.38 This development 
is obviously directly related to a major incline of energy prices after 1999 to which the 
energy consumption reacts with one year delay. Although many actions to improve the 
energy efficiency of space heating have been taken, they do not lead to major reductions in 
energy consumption, because at the same time living standards have been rising. The 
necessary energy to heat up one square meter in a dwelling could be reduced by 9,1% in 
average, but at the same time the consumption of space per person in a dwelling rose.  

Connection between energy use and seize of households 

Surprisingly a difference in the number of people living in a household results in a difference 
of energy used per person. The average energy consumption per person has been 71, 2 
GJ39 in 2004, while a one person household consumed 49, 6 GJ in average and one with 
three or more persons 96, 9 GJ. This leads to an average energy consumption per person 
of 33, 6 GJ in total, 49, 6 GJ in a one person household and 26, 2 GJ in a three or more 
person household. In Smaller households the living space per inhabitant is bigger than in 
households with more people. In Germany the average one person household uses 62,5 m² 
while the living space declines to 43,4 m² with two persons per household and even down to 
28,5 m² with three or more persons. In Europe a tendency to smaller households can be 
watched, which should be a source of concern due to the 90% higher energy consumption 
per person in smaller units.  

This phenomenon is softened by the fact that most of the single households are situated in 
apartment dwellings and bigger units. In general these dwellings show better energy 

                                                 
37 European Environmental Agency (2005), Household consumption and the environment, p. 7 
38Statistisches Bundesamt (2006), UGR Online Publikation, Die Nutzung von Umweltresourcen durch die 

Konsumaktivitäten von privaten Haushalten, p. 21 
39 GJ = giga joule 
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efficiency than single family dwellings, which are the most common place for bigger 
households. A second advantage of those bigger units of apartments is the lower costs for 
efficiency improving actions per apartment.  

Although this distribution of small and bigger households seems to have some advantages 
now, it may become a problem in the future. Those bigger households are in most cases 
families with children. When the kids move out the households become smaller again and 
the space used per person rises extremely. Most people do not move to another, smaller 
house when they become old and their children have moved out. In those households 
nearly the same space will have to be heated for two people instead of four or even five. 
Because of the demographic development the share of old people will grow within the next 
decades and thereby also the share of small households in rural structures and single 
family houses. This will become a social problem with major impacts on emission and 
energy problems. 

Electricity use  
The electric energy is a very uneconomic way to use primary energy. The Europe wide 
energy network leads to high losses due to the large distances between the place of 
production and final consumption. Another source of high losses is the low efficiency of old 
power plants which are still producing. This leads to a loss of two thirds of the energy 
between production and final use40. Therefore the saving of one unit electric energy in a 
household leads to a reduction of primary energy need of three units.  

The consumption of electricity accounts for 11% of the energy used in private households. 
55% of that energy is used for lighting and electrical appliances. This share is growing, 
although the efficiency of the single appliances has been significantly improved. Many of the 
modern appliances enter a standby mode when switched off and continue to consume 
energy. Most of them consume more energy in their live time while in standby mode than 
when in active use. At the same time the total number of appliances in a household is 
becoming bigger. 

The behavioural factor 

Rebound effect  

In both the electricity and the heating sector of energy use one key strategy to reduce the 
consumption is the improvement of energy efficiency. In most cases the projected energy 
reduction is based on the technical potential of the higher efficiency, but almost never 
reaches this projected reduction. This is due to the so called “rebound effect”41.  

The achieved higher efficiency results in economic advantages to the user and leads to a 
higher living standard. This higher living standard is in many cases expressed in a higher 
consumption of energy and therefore counteracts the reduction of energy based on higher 
efficiency. In nearly all Member States the living standard was rising anyway in the last 
decade, but the reduced costs for energy supported this development. A share of the 

                                                 
40Commission of the European Communities (2006), Action Plan for Energy Efficiency: Realising the Potential, 

p. 14 
41 European Environmental Agency, Household consumption and the environment, p 31. 
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money saved with higher efficiency is invested in more appliances or higher temperatures in 
the houses. 

Although the energy need of most appliances like TV, washing machines, dryers and 
dishwashers is declining, the total number of those is increasing and therefore the final 
energy consumption is not falling as fast as the efficiency is improved42. For example an 
average household at the beginning of the 1990’s had one TV and one personal computer, 
while nowadays it’s two or three TVs and personal computers.  The intensity in use of those 
appliances is also rising, counteracting the technical efficiency improvements. This can be 
seen in longer active periods of TV and computer as well as in shorter intervals in the use of 
washing machines and dryers. Another common phenomenon is that although an old 
appliance is replaced by a new one with higher efficiency, the old one is not always put out 
of order but is used in another place like the party cellar, weekend house or similar. 

In the case of space heating this effect can be partly transferred, as the living space per 
person is increasing with the rising living standard, while the energy needed to heat one m² 
is declining. This leads to the same effect as with electrical appliances and the energy 
consumption is not falling as fast as the efficiency is improved. Another phenomenon in 
space heating is that with higher efficiency many households decide to keep their homes 
warmer and therefore not the whole potential of insulation and similar actions is displayed in 
the total energy reduction. 

 

Strategies to reduce emissions from housing 
It becomes clear, that the emissions originated in the housing sector are not merely a 
technical problem. The technological progress in efficiency technologies is absolutely 
necessary, but in some cases it is further developed than implemented. Product cycles of 
inefficient products are longer than necessary and new appliances with higher efficiency did 
not penetrate the market as expected. The technological factor of greenhouse gas 
emissions plays an important role, but in the housing sector the social factor is at least as 
important. The mindset of the citizens and their resulting behaviour in every day life can 
accelerate the technological development and support efficiency goals or on the other hand 
nearly completely neglect them. Therefore information and education seem to be an 
unavoidable addition to technological measures.  

The instrument mix in the housing sector has to be quite different from the one in the 
industry sector. The big diversity and individuality of private households pose a high 
difficulty for the implementation of an emission trading scheme but demands at the same 
time for flexible mechanisms. The behavioural factor in the private households as well as in 
the service sector demands for more than just technological solutions. 

To reduce the energy demand of households and service buildings and thereby their 
emission of greenhouse gases, a mixture of technological and social actions promise the 
best results.  

Solutions in Practice 

                                                 
42 Umweltbundesamt (2006): Hintergrundpapier November 2006, Wie Haushalte die Umwelt nutzen p. 9  
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With the introduction of the directives on energy efficiency of buildings and on final energy 
consumption the EU introduced distinct measures to be taken. Those measures will be 
described in the following. 

Renovation of old buildings 

The buildings standards in the EU vary a lot. Depending on the regional climatic situation 
and the economic situation during the building time the variation is between passive 
buildings on the positive end of the scale and very low efficient buildings from the years 
after WW2 on the negative end of the scale. The highest potential for efficiency measures is 
in the renovation of old and inefficient buildings. In these buildings comparable simple 
actions like insulation can take a very big effect on a low price level. After the energy crisis 
of the 1970`s and with the ecological movement of the 1980`s the importance of insulation 
and energy efficiency has been identified and set on the political agenda. Many Member 
States passed minimum building standards during these years. In the buildings of that 
period insulation actions can still improve the efficiency but the potential is lower, since the 
building material is on a higher quality level.  Apart from the building period there are 
several other important factors which have a strong influence on the efficiency of a building. 
The economical situation of the inhabitants and their information level on energy efficiency 
has a strong influence, too. Higher efficiency in most cases needs higher investments 
during the building phase. The necessity of these investments is hard to communicate, 
when it comes to the decision between luxury and investment in energy efficiency. Energy 
has been in the past and still is not seen as a major cost factor especially in the single 
family housing. Therefore in regions with on a lower economic level and in houses of an 
economical weak period the energy efficiency is generally lower than in other regions and 
time periods. Energy audits for every single object are the most effective way to determine 
the efficiency level of a building and estimate the necessary investments. Incentives and 
technical support for the renovation of buildings should be distributed according to those 
energy audits to reach the biggest effects. 

Especially in older buildings the potential for energy savings is very high. Therefore a major 
importance comes to incentives and technical support to enhance their energy efficiency, 
when those buildings are renovated.  

Contracting 

An interesting model to finance reduction activities is the energy contracting. It can be seen 
as the outsourcing of the energy budget to a private energy service company. This service 
company develops an energy saving plan for the object and may even execute the relevant 
saving actions. Especially for the industry and service sector this opens a possibility to get 
external know how to effectively reduce the energy demand and reduce production costs 
and external costs. In most cases the service company also finances the actions taken to 
reduce the energy demand of the object and in turn gets the a share of the annual amount 
of money saved based on the activities. This model allows companies to enhance the 
energy efficiency of their housings without major investments. For private and municipal 
housing companies this procedure allows necessary investments without charging the own 
budget.  

Energy audit 
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The energy audit is an inventory-taking of the current energy consumption of a facility. 
Independent experts have to become certified to perform these audits according to the final 
energy efficiency directive. Energy audits identify the costs and consumption patterns of 
buildings to find possible leakages and points where energy is wasted. But the audit also 
identifies alternatives and enhancements for the current situation. This is taken further to 
economic analyses which actions are costs effective. Energy audits are the basis for any 
efficiency action and result in a white certificate.  

Education and information 

Decisions and behaviour is guided by the available information and the importance the 
decision maker sees in the different aspects. Decision maker in the building sector are a 
heterogenic group from the normal citizen to the top manager. Basic education and high 
quality information in the energy sector are the basis for energy efficient decisions. The 
behavioural factor is also mainly influenced by the awareness of the consumer towards the 
impacts of the own behaviour. Information about simple ways in everyday life to save 
energy and the impulse to think about the behaviour has to be stimulated by education 
campaigns and professional information. 

Energy management 

Energy management is an interesting approach for housing and service companies. It deals 
with the energy consumption of the whole company in order to reduce the costs for energy 
consumption.  

Efficiency certificates 

Energy certificates aim at more transparency for the energy use of dwellings and buildings.  
The goal is to clarify the energy demand of a dwelling to show the hidden costs and create 
a better comparability between different objects. The energy efficiency shall become a 
stronger factor in the decision to buy or rent a dwelling. Efficiency certificates have to be 
implemented in national systems according to the directive on energy efficiency of buildings.   

 

Apart from these measures to enhance the energy efficiency of buildings, the use of 
renewable energy in buildings contributes also to CO2 emission reductions. Due to different 
legislation in the Member States concerning electric energy from renewable resources only 
space heating will be taken into account, here.  

 

Fuel switch in space heating 

Apart from energy efficiency measures renewable energy can also contribute to the decline 
of CO2 emissions in the building sector. The most important renewable energy sources in 
this sector are biomass, solar power and geothermal power. Applications of wind or water 
powered systems for the building sector have not been implemented in considerable scale, 
yet. Some projects especially in the service building sector are planned to use wind energy, 
for example the “Phare” tower which is planned to be build in “La Defense” in Paris by 
201243.  

                                                 
43 Spiegel Special, Neue Energien Wege aus der Klimakatastrophe (2007), Grüne Riesen, p. 144 
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Solar and Geothermal heat 

Solar and geothermal heat generation are innovative approaches to a fuel change in space 
heating. They are both good alternatives for new build buildings, but not very applicable to 
existing structures, since they need additional installations apart from the common ovens. 
Solar thermal installations are in most cases based on roof installations and geothermal 
systems need diggings to install the system under ground. Both systems also need major 
changes in the common central heating system. This seems to be a quite high barrier for 
the implementation in existing structures, but in new build buildings the investments have a 
higher economic potential and common acceptance.  

Biomass - Wood as energy source 

Biomass can be used to simply replace other fuels which are commonly used for heating. It 
can be easily used to reduce emissions in the existing building structure, since no major 
changes in the building are necessary. Looking at the CO2 emissions wood is a very good 
energy source, which is quite popular in the private housing sector. Especially in the single 
family housing wood fuelled heating systems benefited from a growing popularity in the 
recent years. The burning of wood causes CO2 emissions as every other fuel too, but those 
emissions were first consumed by the tree during its growth. This makes wood a climate 
neutral energy source. In the past wood was mainly used in manually loaded, small ovens, 
but since the wood pellets were developed this changed. The small manual loaded ovens 
are generally not energy efficient. Their main purpose is to create a comfortable 
atmosphere I the living area. They are in most cases more a luxury installation than an 
efficient heating system. With the emerging of the wood pellet fuelled central heating 
systems an efficient alternative to fossil fuelled heating systems entered the market. The 
market share of these systems experienced an immense growth during the last years. The 
comfort of a pellet heating system is comparable with an oil fuelled system, but the prices 
for pellets have been around one third lower in the past years. With the boom of pellet 
fuelled systems in the last years in some Member States the price of pellets today is 
comparable with the oil price. In some countries, for example Germany, the supply with 
wood can not keep up with the demand44. The maximum on wood production in Germany 
has been reached and further growth in production exceeds the biological productivity of the 
forests.  

Apart from the supply problem wood also causes some environmental problems, which 
have to be solved. The pollution coming from wood fuelled heating is significant. The main 
problem here is particulate matter, which can cause severe health problems. Current 
heating systems do not include the necessary filter technologies to prevent those 
emissions. Technological development in this area may soon deliver appropriate solutions, 
like with heating systems based on oil and gas.  

A fuel change to wood is to a certain extend a reasonable addition to other CO2 emission 
reduction activities. It still faces problems with particulate matter emissions and the 
biological productivity of the forests limit the extend to which wood can replace fossil fuels in 
heating systems. Wood is not only raw material for heating but also very important in the 

                                                 
44 Spiegel Special, Neue Energien Wege aus der Klimakatastrophe (2007), Holz im Tank, p. 148 

31



paper and furniture production. These commercial usages of wood create a competition on 
the wood market and on the price level.  

 

Possible Adaptation of the European Emission Trading System to the housing 
sector 

The housing sector is not yet included in the ETS, although it accounts for about one third of 
the total CO2 emissions in Europe. The ETS is in its test phase at the moment and will be 
modified in the next period from 2008 to 2012. For the next phase the transport sector might 
become included in the system, but the housing sector is not mentioned in the discussions 
yet. Several measures have been taken to reduce the emissions from the housing sector 
and as stated in the previous chapters the EU also passed several directives to harmonise 
the actions of its Member States. Those actions seem to enhance the situation for the 
integration of the housing sector in the ETS. 

The structure of the housing sector is significantly different from the industry sector. Many 
different types of ownerships and lifestyles create a heterogeneous picture.  The housing 
sector emits much CO2 in total, but consists of a huge number of small emitters. This 
creates the necessity for new measures and the modulation of the current mechanisms.  

A first step to include the housing sector in the ETS has to be the stocktaking of actual 
emissions and emission sources. The Energy audit like introduced with the directive on final 
energy consumption in combination with the certification system introduced with the 
directive on energy efficiency of buildings seems to be a good way to take stock of the 
energy profile of a building. With the energy audit possible enhancements of the energy 
profile are identified and their economic sense evaluated. This is a good basis for further 
measures. Especially the renovation of old buildings has a high potential for energy 
efficiency which can be identified and used by energy audits. Energy audits are a tool to 
inform the owner of an object where the potential to energy savings lies and how to achieve 
it. Without minimum standards the initiative to use this potential still has to come from the 
owner. Even if minimum efficiency standards are established like they are already in some 
countries, the remaining potential to save energy will probably still be significant. 

To support the owner of the object in taking actions the directive for final energy efficiency 
introduces the private ESCOs. Their services can reach from the energy audit to the 
execution of the necessary measures. An important task may also be the analysis of current 
public incentives and private financing possibilities. In its complexity the instrument mix of 
the public sector might pose a restraint for citizens to invest more in energy efficiency as 
they have to, to meet minimum standards.   

The basis for energy efficiency measures achieved by the services of an ESCO is 
measured in white certificates by independent experts. It should be possible to integrate the 
achieved CO2 emissions into those certificates, since the energy consumption is closely 
connected to the emissions. 

In the evaluation of the first trading phase until 2007 it became clear, that small and medium 
sized enterprises are not able to participate in the trading, due to high efforts that have to be 
put into it. With the directive on final energy consumption the EU might have introduced a 
solution to that problem. The ESCO is a specialised service company in the energy sector. 
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If an ESCO can be installed as a sort of switch point between the emission stock market 
and the small emitters like SME’s and private households, the manpower problem could be 
solved.  

Emission reductions in such small units as private households or small commercial 
buildings are probably also only possible in a small scale. At least if the focus is only on one 
object. The financial potential for the single owner of such an object to trade the achieved 
emission reductions in the market is therefore similarly low. The price for 1 ton CO2 has 
been around 40€ in the current trading phase. It seems not profitable for the single house 
owner to trade with 2 or 3 tons CO2 allowances. An ESCO on the other hand could get 
those allowances as a part of the payment and collect them from several objects. This 
would encourage the ESCO to participate in the trading system and to generate additional 
financial stimulations for energy reductions.  

If the housing sector shall be included in the ETS, the question is, if every single object shall 
get a reduction goal as it is done in the current system. An energy audit could be the basis 
for such a reduction goal, since the energy audit calculates the energy consumption of a 
building and proposes concrete reduction measures.  

Apart from technological efficiency measures there are two important “soft” factors in the 
determination of the energy profile of a building. One is the difference in the average annual 
temperature. The energy consumption is obviously connected to the outside temperature, 
since the major energy consumption is originated in the temperature management. In cold 
winters space heating creates a higher demand and in warm summers the same can be 
applied to air conditioning. This temperature relation leads to a considerable uncertainty in 
the energy profile of a building. The energy profile of a building can vary between two years 
based on no other factor than the climatic situation. This can pose serious problems to 
emission quotas and reduction goals for buildings, since the annual climatic background 
would have to be included in those. The implementation of this factor to a flexible emission 
reduction goal might be a very complex problem. 

 The second soft factor is the behaviour of people using the building. The behaviour 
consists of comfort driven behaviour especially in the temperature management as well as 
in unreflective behaviour. This non technical aspect of energy consumption can be solved 
by education and information. In many cases people are not aware of the impact of their 
behaviour. The problem is how to calculate the behavioural factor in a benchmarking 
system. If the emission reduction of certain measures or of a combination should be 
monitored and estimated this problem has to be solved. In a system where the housing 
sector is not exposed to reduction goals but is more or less an additional source for 
emission allowances, this problem might lead to multiple counting of emission reductions.  

A monitoring system to control the emission reductions in the housing sector would have to 
be established. It has to be prevented, that reductions which have been certified and 
created emission allowances come back in the next year due to behavioural change. This is 
a quite hard task, since it makes an annual monitoring system necessary, which take the 
technological standard of the building and the annual climatic situation into account. If such 
a system can be installed it should be no problem to set a maximum emission allowance to 
every building and charge exceeding emissions. The emission allowances from the housing 
sector do not affect the electricity consumption, since those are already included in the 
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emission trade of the power distributors. Therefore, maximum emission allowances for 
housing do not affect the rising living standard and the growing number and use of electric 
appliances. The reduction of electricity consumption has to be achieved through pricing 
mechanisms in the price for electricity and through education and information. 

The inclusion of the housing sector in the ETS can contribute to the cohesion goal of the 
EU. The potential for emission reductions in poorer regions is higher, due to lower building 
standards. Measures can be taken in these areas at a lower price. Most efficiency 
measures in the housing sector lead to a higher quality for the inhabitants of the building 
and to financial benefits due to lower energy costs. Additional to CO2 reductions other air 
polluting factors could be reduced as well by the same measures. For example the 
installation of a new heating system reduces the energy demand as well as the emissions of 
particular matter and other health threatening substances. Also the renovation of old or low 
quality buildings leads to a rising living standard. Probably local companies will execute the 
measures. This leads to additional financial flows to the area as well as to knowledge and 
technology transfer.  

The Kyoto Mechanisms are probably not applicable to the housing sector. The technological 
potential of measures in the housing sector is clearly calculable, but the behaviour of its 
inhabitants is not. As explained above the rebound effect can compensate the achieved 
effects at least partly. Therefore a complex monitoring system would have to be established 
with certified reductions. Only in countries which can grant the reductions to sustain 
emissions could be traded. Otherwise future reduction measures could benefit from 
reductions through behavioural change and the emission certificates would have been 
achieved twice for the same reduction. 

 

Conclusion 
 

Climate change is becoming an important factor in policy from local to global level. This 
process started years ago but the recent studies of the UN and the “Stern Review” put it in 
the spot light. The effects of climate change can be better estimated today and immediate 
action seems to be necessary to prevent the worst impacts. Greenhouse gas emissions are 
the major factor to cause climate change. Therefore the main policy goals are on reduction 
of these. CO2 has highest share of greenhouse gas emissions and is therefore in the focus 
of climate policies. 

The Kyoto Protocol is the current global basis for climate change policies and was an 
important step towards effective global actions. It is the basis for the EU climate policy, 
since the commitments of the Protocol are binding for every Member State as well as for the 
EU as such. The reduction of greenhouse gas heavily affects the energy sector, since it is 
the main greenhouse gas source. The EU has formally no competence in the energy sector, 
but in the environmental issue of emission reduction. Thereby the EU can take influence in 
a sector in which it formally has no competence. Energy efficiency has the highest potential 
to reduce emissions through reduction of energy demand.  

The most important instrument in climate policy is the EU directive, which affects all 
Member States and has major impact on national policies and legislation. Even though it 
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has no formal direct impact the Court of Justice created case law that provides the directive 
with direct impact under certain circumstances. The EU has a very strong instrument to 
implement their policy goals in the Member States with the directive and is able to create 
the conditions for a broad climate change policy. The harmonisation of such a policy has to 
be done by the EU in cooperation with the Member States. 

A good basis for a European climate policy is the Emission Trading Scheme, which uses 
the market forces. Administrative actions which have to be coordinated between the single 
countries can be minimized and the basic idea of a free market can be taken to a next step 
with the ETS. The trading of emission allowances with the European Emission Trading 
Scheme is an important connection between the EU policies and global actions. The system 
can only achieve its full efficiency if all sectors and all emission sources can be included. 
Therefore also the building sector has to be included.  

The housing sector has a complex energy consumption structure. The electrical energy 
demand is already included in the emission trading, since the power generation is part of 
the ETS. The bigger part of energy consumption is caused by burning of primary energy for 
space heating and not included in the ETS. Currently there are a number of policies and 
incentives to reduce this demand on local, regional and national level. Technical solutions 
are at hand, but the behavioural factor is also an important factor in the energy demand of 
the housing sector.  Energy efficiency and fuel shift to renewable sources are as important 
as the change of behaviour and attitude of the citizens. The emission trading seems to be a 
good a flexible instrument to support all three approaches, additionally to the existing 
structures of incentives. It can stimulate additional financial flows to the housing sector, 
since it becomes interesting for companies to acquire emission allowances by energy 
efficiency measures in buildings.  

The directives on energy efficiency in the building sector and the final energy consumption 
create the basic conditions to implement the ETS in the housing sector. The energy audit, 
certification of energy efficiency and the establishment of ESCOs are very important steps 
to harmonize the situation in the housing sector. Additionally a monitoring system of the 
actual achievements of efficiency measures has to be created. These actions can make 
emission trading in the housing sector interesting and thereby enhance the whole system of 
emission trading. If concrete emission reduction goals have to be reached in the housing 
sector is a political decision. The technical and administrative conditions are created by the 
measures of the current efficiency directives.  
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