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The energy efficiency of buildings for sustainability in European Union
1. The significance of energy efficiency of buildings for future sustainability

A leading driving force for the R&D of  the societies and of the building and civil engineering globally and in European Union is the target of sustainability in the society and in the nature. This includes as key issues the  sustainable energy policy and the protection of the climate change. These two issues are closely connected  to each others, because  the production of fossil energy is the main cause of the climate change. European Union has taken a leading role in these global targets, which  have been defined for this decade  in the Kyoto Protocol, and are under negations of continued targets for next decade in the process, which was started in the global  Bali meeting.

Especially the future targets will be so challenging that real drastic reductions of the energy consumption will be needed in all sectors, and especially in the buildings sector. 
In the “DIRECTIVE 2002/91/EC OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

of 16 December 2002 on the energy performance of buildings” has been stated the following:

· ( 6) The residential and tertiary sector, the major part of which is buildings, accounts for more than 40 % of final energy consumption in the Community and is expanding, a trend which is bound to increase its energy consumption and hence also its carbon dioxide emissions. 
· (12) Buildings will have an impact on long-term energy consumption and new buildings should therefore meet minimum energy performance requirements tailored to the local climate. Best practice should in this respect be geared to the optimum use of factors relevant to enhancing energy performance. As the application of alternative energy supply systems is generally not explored to its full potential, the technical, environmental and economic feasibility of alternative energy supply systems should be considered; this can be carried out once, by the Member State, through a study which produces a list of energy conservation measures, for average local market conditions, meeting cost-effectiveness criteria. Before construction starts, specific studies may be requested if the measure, or measures, are deemed feasible.

· (13) Major renovations of existing buildings above a certain size should be regarded as an opportunity to take cost effective measures to enhance energy performance. Major renovations are cases such as those where the total cost of the renovation related to the building shell and/or energy installations such as heating, hot water supply, air-conditioning, ventilation and lighting is higher than 25 % of the value of the building, excluding the value of the land upon which the building is situated, or those where more than 25 % of the building shell undergoes renovation.

In the EU Document: “Communication from the Commission of 19 October 2006 entitled: Action Plan for Energy Efficiency: Realising the Potential” [http://europa.eu/scadplus/leg/en/lvb/l27064.htm] have been presented the following conclusions on the saving potential of energy on building sector by the year 2020:
“POTENTIAL ENERGY SAVINGS
The Commission considers the biggest energy savings are to be made in the following sectors: 
residential and commercial buildings (tertiary), with savings potentials estimated at 27% and 30% respectively, the manufacturing industry, with the potential for a 25% reduction, and transport, with the potential for a 26% reduction in energy consumption.

These sectoral reductions of energy consumption correspond to overall savings estimated at 390 million tonnes of oil equivalent (Mtoe) each year or 100 billion per year up to 2020. They would also help reduce CO2 emissions by 780 million tonnes per year.

These potential savings come in addition to an estimated 1.8% (or 470 Mtoe) reduction in annual consumption which would partly stem from other measures already adopted and normal replacements of material.

Achieving the 20% reduction objective will help reduce the EU's impact on climate change and dependence on fossil fuel imports. The Action Plan will also boost industrial competitiveness, increase exports of new technologies and will have positive benefits in terms of employment. The savings made will, moreover, offset the investments put into innovative technologies.”
2. Current state and technical potential of energy efficiency of buildings
2.1 General

The tradition in the building sector is to follow the requirements of national standards and norms. These standards and norms are changing quite slowly, and follow the best technical knowledge and most advanced products with a delay of 15-20 years. This is valid also in the question of energy efficiency of buildings. The buildings, which are now under construction, meet the technical knowledge level of 1970`s – 1980`s.

2.2 New buildings

In several countries of EU have during last 10 -15 years been developed low energy building concepts, which own the following properties:

· the heating and cooling energy consumption is on the level of 25-40 % of the current consumption, the saving thus being 60-75 % of the current consumption
· this energy consumption level has been shown to be an optimum in the lifetime economy: increase of construction costs are about 2-4 %, and payback time for this additional investment is about 3 to 7 years

· all components and materials for these concepts are already available on the market; at least on the prototype level

· the energy saving potential of the heat water consumption is also remarkable

· high energy savings have been reached also with modern electronic control systems and new equipments in the lighting and in the use of household equipment. 

It can be concluded, that here is  technical and economic potential for a drastic improvement of the energy efficiency of new buildings. The problem is, how to activate a rapid delivery of these economic low energy building concepts into common production and markets.
2.3 Existing building stock

The improvement of the energy efficiency of existing building stock is closely connected to general renovation of buildings, which are related to the building shell and/or energy installations such as heating, hot water supply, air-conditioning, ventilation and lighting. The economic potential of energy saving is usually 25 to 30 %.
Beside the decrease of energy use, also the application of alternative energy sources is an important part of the saving of fossil energy use in buildings. This includes the application of heat pumps, solar panels and photovoltaic panels etc.. These actions can be applied also separately, without other renovation works.
3. The role of civil engineers in the change
The civil engineers of the buildings sector are the key players in solving the challenge  of drastic improvement of energy efficiency of buildings. The main roles of civil engineers are:

· Co-ordination of effective actions for energy efficiency
·  building networks with central partners of construction: Investors, owners, users, architects, structural engineers and building service engineers, contractors and mangers of building stock

· co-ordinating R&D processes towards energy efficient building and renovation concepts

· activating European and global co-operation in these actions

· Analysing of the current state of energy efficiency of buildings
· Analysing the economic and technical potential for drastic improvement of energy efficiency of buildings

· Acting for awaking awareness on the need of change and on the technical and economic potential

· Informing the administrative organisations and to public people on this change
· Creating actions in the research and practice for introduction of the low energy building concepts into new construction and  renovation concepts, including application of earth energy and solar energy for heating and cooling of existing buildings

· Participating the national and European works for improved norms and standards on energy efficiency of buildings
4. The actions of ECCE in the change towards energy efficient buildings
ECCE can work in this issue with following actions:

· Discuss the energy efficiency of buildings in the ECCE meetings in Riga, May 2008, and agree a task force in this issue for the years 2008-2009
· Inform the ECCE member Associations of Civil Engineers on the targets of EU for the energy saving of buildings
· Collect information on current low energy building concepts from all ECCE member Associations of Civil Engineers

· Collect information on ongoing R&D projects and experimental buildings 

· Organise an ECCE International Workshop or Symposium on energy efficient building concepts and technologies for new buildings and for renovations of existing building stock
· Prepare a State of the Art report on energy efficient building concepts and their practical realisations and use in EU using the collected and other available information 

· Prepare a  Vision Report  on the  energy efficient buildings in the year 2020

· Inform on the results mentioned above to ECCE member Associations of Civil Engineers directly and through Internet Websites

· Distribute information to the research, standardisation and administrative organisations of European Union and its member states and to all partners of building (investors, owners, users, architects, structural engineers, building service engineers, managers o buildings).
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