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WHAT IS THERMIE? 
JOULE-THERMIE was launched in 1995 as the European Union's first 'integrated' 
programme, bringing together the resources of the Directorates-General XII 
(Science, Research and Development) and XVII (Energy). The aim is to encourage 
the wider utilisation of non-nuclear energy technologies from research and 
development, through demonstration, towards the goal of the penetration of these 
systems into the marketplace. The programme runs until 1998 and has a total 
budget of 1,030 MECU. 

Energy is fundamental to the existence of society, as without it industry, commerce 
and civil society cannot function. Fortunately, the earth is endowed with 
considerable energy-giving resources, mainly in the form of fossil fuels, such as oil, 
gas and coal. These are, however, unevenly distributed globally and are finite, so 
their use raises questions regarding security of supply and environmental 
sustainability. The JOULE-THERMIE programme supports research and 
technological development aimed at addressing these issues through the research, 
development and demonstration of technologies which enable us to reduce our 
energy demand, and to use what we need more cleanly and efficiently. 

The THERMIE component of the programme focuses on the targeted 
demonstration of clean, efficient, cost-effective, and environmentally-friendly 
energy technologies. It participates in actions to prove the technological and 
economic viability of these technologies and promotes their wider replication and 
market penetration both within the EU and beyond, particularly in Central and 
Eastern Europe and the developing world. It promotes the application of a new 
energy infrastructure which fully utilises renewable energy sources, seeks to 
improve the efficiency of energy use and makes better use of fossil fuels. It also 
promotes improvements in the exploration, distribution and transport of 
hydrocarbons. 

THERMIE aims to encourage the development and use of innovative energy 
technologies to meet EU aims and objectives across a wide spectrum of policy 
areas - energy, environment, economic, innovation, regional and social. 

THERMIE promotes non-nuclear energy technologies through two types of actions. 
Demonstration projects help to prove the technical viability and economic 
advantages of new technologies by applying them on a sufficiently large scale for 
the first time. Associated measures help to prepare and implement the results of 
the programme by enhancing its impact on the market and its performance. These 
actions include activities related to strategy, dissemination and to encouraging and 
facilitating the participation of SMEs. 

The final call for proposals under THERMIE was made at the end of 1997. The 
programme ends in 1998, after which a new programme will be developed as part 
of the Fifth Framework Programme. 
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Meeting the needs of the market 

A key element of THERMIE today is that its activities must consider and respond to 

the real needs of market actors and the final consumer. It is not enough that 

technologies are developed and successfully demonstrated. A primary objective of 

the programme is to ensure that technological improvements are truly relevant to 

the needs of industrial, commercial and domestic society. This will help to ensure 

the availability of reliable, environmentally-acceptable and durable energy services 

(such as heating, lighting, transport or industrial processes) at affordable cost. 

A sectoral approach 

THERMIE is divided into three main sectors: 

• Renewable Energy Sources 

• Rational Use of Energy in Buildings, Industry and Transport 
• Fossil Fuels (solid fuels and hydrocarbons). 

This sectoral report provides a comprehensive overview of the activities carried out 

under THERMIE during 1995-1997 to promote the development and deployment of 

urban technologies. 
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RATIONALE FOR THE SECTOR -
URBAN TECHNOLOGIES 
Today almost 85% of all European citizens live in towns and cities. Urban areas are 
the main consumers of energy, accounting for 75% of total EU final energy 
consumption, a large proportion of which is used for building comfort and 
transportation. The quality of life of urban citizens is largely dependant upon the 
state of the urban infrastructure, most importantly the built environment and the 
transport system. These two factors have the greatest impact upon the everyday 
lives of urban dwellers as they affect living and working conditions, personal 
mobility, access to services and the quality of the environment. 

A fully integrated urban planning system is essential for the sustainable 
development of Cities of the Future. This will ensure the high quality, safe, secure, 
comfortable living and working environment and the efficient, cost-effective, 
transport systems which are essential to the well-being of Europe's urban citizens. 
These improvements to the urban system will require a variety of innovative 'urban 
technologies', which consider the rational use of energy in buildings and transport 
and the integration of renewables into buildings. These technologies can also 
minimise waste and pollution helping to improve the urban environment and 
contribute to global environmental protection. 

Breakdown of energy consumption by end use in EU residential buildings 

11°c 

I Space Heating 

I Water Heating 

| Lightning & Appliances 

I Cooking 

Breakdown of energy consumption by end use in EU commercial buildings 

| Space Heating 

] Water Heating 

| Lightning 

| Cooking 

| Cooling 

| Other 



Buildings 

The buildings sector in Europe accounts for approximately 40% of total energy 
consumption, around 70% of which is used in residential buildings. The breakdown 
of energy consumption in EU residential and commercial buildings is illustrated in 
the graphs on the previous page. 

Total energy consumption in buildings is rising by approximately 1.5% per annum, 
which has serious implications for the environment. If the EU is to reach its Kyoto 
target of a 15% reduction on 1990 C02 emissions by 2010, then energy efficiency 
in the buildings sector must be increased. There has been a slow penetration of 
energy efficient technologies in buildings over the past 20 years, but energy saving 
potential remains huge. Even using current technology it is estimated that 16% and 
25% energy saving potentials exist respectively for the residential and tertiary 
(commercial, recreational and public buildings etc.) sectors. This corresponds to a 
total C0 2 reduction of 340 Mtoe/yr. 

Construction technologies, design techniques, materials and equipment have 
rapidly evolved in Europe, giving significant opportunity for energy efficient 
construction in new buildings. With only 1-2% of Europe's building stock being 
replaced annually, however, it is essential that energy efficiency problems are also 
addressed through retrofitting. Renovation offers the best opportunities for the 
rapid uptake of innovative, energy efficient technologies and should provide the 
focus for demonstration activities. 

Building owners are often reluctant to invest in building integrated renewable 
energy systems, such as photovoltaics, or energy efficient technologies like lighting 
and control systems, when energy costs represent only a small fraction of total 
buildings running costs. Before they can be adopted widescale these technologies 
must be demonstrated, at full scale and in a real situation, to prove their cost-
effectiveness. THERMIE has played an important role in this process. Through 
providing financial assistance for these activities, it helps to bridge the gap 
between Research and Technological Development (RTD) and the 
commercialisation of building integrated renewables and energy efficient 
technologies for buildings. 

Technological demonstration is not only important with respect to single buildings, 
but also at the city scale. Combined Heat and Power (CHP) systems, for example, 
which have the potential to reach primary energy efficiencies of 80%, offer 
considerable scope for efficiency improvements, cost saving and emissions 
reductions in district heating and cooling systems. The full scale demonstration of 
such high efficiency systems is a very costly process and public funding, such as 
that provided under THERMIE, is important if such large scale demonstrations are 
to go ahead. 
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Europe's construction industry is a very important economic sector, but its 

contribution to GDP has been slowly declining in recent years. The increased 

adoption of renewable energy and energy efficient technologies in buildings can 

help to reverse this trend. Construction is a labour intensive industry, employing 25 

- 30 million people in 2.7 million companies, the vast majority of which are small 

and medium-sized enterprises (SMEs). This large, fragmented, sector offers 

employment opportunities in a wide variety of enterprises. The majority of 

construction activity associated with energy efficiency involves the retrofitting of 

existing buildings, which can generate a significant number of local jobs. In terms 

of its economic growth potential and contribution to local employment 

opportunities the construction industry is of primary importance in the EU. 

Despite its reputation as a traditional, conservative sector, the construction industry 

is generally open to technological developments, such as energy efficient and 

building integrated renewable energy technologies. These must be fully 

demonstrated, however, before they will be adopted into normal practice. The 

amount of demonstration carried out by companies is low, as full scale 

demonstration is expensive and risky and few small construction companies can 

afford to finance full scale demonstration alone. The assistance provided for such 

activities by THERMIE is essential if the technological solutions to the energy 

efficiency problem are to fully penetrate the industry. 

Europe has the potential to establish itself as a world leader in the construction 

market. It has a strong reputation in many areas of the construction industry such 

as planning, design, engineering, project management and high quality product 

manufacture. Such technologies and skills can readily be exported to third 

countries. It is estimated that within 30 years two thirds of the world's population 

will live in cities and the market for energy efficient and building-integrated 

renewables technologies is thus poised to increase dramatically in the near future. 

The development of a strong domestic industry is the forerunner to the 

development of a strong export industry. This offers considerable economic growth 

and employment opportunities for the construction sector and the European 

economy. Demonstration projects are an ideal medium through which to publicise 

the achievements of the European building sector world-wide. 

The adoption of advanced environmentally-conscious construction techniques and 

energy efficient technologies is essential to the creation of an urban infrastructure 

which offers a high quality of life to residents and workers alike. The development 

of a strong European industry which develops, manufactures, supplies and installs 

these technologies and applies novel construction techniques, also offers 

considerable opportunities for economic and employment growth within the sector. 



Transport 

Transport energy use in the EU has increased faster than that in any other 
economic sector, more than doubling between 1970 and the present day. Transport 
currently accounts for a third of final energy consumption and is on a rising trend, 
mainly due to the significant growth of road transport and particularly the use of 
the private car. A whole range of problems originate from increased transport use, 
including increases in congestion, travel times, deterioration of air quality, 
accidents, traffic noise and the depletion of hydrocarbon resources. 

Despite fuel efficiency improvements in new vehicles, any benefits are outweighed 
by the fact that European citizens now have more and larger cars, with bigger 
engines and use them more frequently. The extension of urban residential areas 
and associated services has increased the frequency and length of trips necessary 
in an urban citizen's everyday life. This has made the private car highly desirable in 
the lifestyle of the modern European. 

Public transport in most cities has lost significant market share recently to the 
private car. This trend has led to the displacement of less oil-dependent, less 
polluting modes of transport, such as buses, trains and trams. This has had a 
negative impact upon the urban environment and the quality of life of urban 
citizens overall. Traffic and parking capacities are now often exceeded, increasing 
journey times and causing energy over-consumption and high levels of urban 
pollution. Many European cities have now recognised the need to revive their urban 
transport systems, to provide alternatives to the private car. 

Energy consumed in the transport sector is supplied almost exclusively from oil 
products. Considering the low potential for large scale fuel substitution in transport, 
the sector will remain dependent on oil for some years to come; a significant issue 
with regard to the security of energy supply in Europe. The development of 
transport technologies which can reduce the dependence of the EU on imported 
oil, through efficiency improvements and/or the development of alternative fuels, 
are particularly important in securing the EU energy supply. 



The transport sector has a clear responsibility for environmental damage both 
locally, regionally and globally. Within the last 10 years photochemical pollution has 
increased 150%, while the contribution of transport to acid pollution is now 75% of 
total emissions for this pollutant type. Emissions of C0 2 are also increasing 
significantly, with implications for global warming. Action now needs to be taken to 
limit the environmental impact of the sector. This can only be achieved through the 
development of an environmentally-sustainable, energy efficient, cost-effective 
transport system. Such a system requires the development and adoption of a 
combination of innovative vehicle technologies, traffic management and public 
transport systems. Technology development and demonstration efforts must now 
be stepped up if the impacts of transport on the urban environment is to be 
minimised, particularly as emissions regulations and vehicle efficiency standards 
will become more stringent in future. The demonstration of innovative technologies 
is vital as a pre-requisite for them to gain a foothold in the market and the role of 
public funding programmes, such as THERMIE, in assisting technology developers 
with this process cannot be underestimated. 

Public authorities are often responsible for the provision of public urban transport. 
Many of these are keen to adopt an energy efficient, low pollution urban public 
transport infrastructure, but will only commit to this high investment if it is proven 
to be cost effective and appropriate to the needs of their citizens. Transport 
projects are often best demonstrated by the public sector as this can provide good 
publicity and help to raise political awareness and widescale acceptance of 
innovative transport technologies. Neither the manufacturer nor the public authority 
can generally afford to finance such large scale demonstration projects alone, 
therefore public sector financing, such as that provided under THERMIE, can 
provide a valuable contribution which can allow these projects to go ahead. 
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RECHA 

The successful demonstration of advanced transport technologies can make a 
significant contribution to the strength of the European transport industry. 
Increasing the market penetration of European manufactured technologies will 
enable the industry to grow and compete more effectively in the marketplace. The 
global market for novel transport technologies is enormous and growing rapidly, 
but world-wide manufacturers are becoming increasingly aware of this and 
competition is intense. In some vehicle technologies the EU is at the forefront, 
while in others Japan and the USA lead the way. If Europe is to maintain and 
extend its competitive position, it must strive to continually develop, demonstrate 
and commercialise new technologies. Technology demonstration is particularly 
costly and a considerable financial risk for companies. Public support for such 
activities through programmes such as THERMIE is therefore essential if EU 
manufacturers are to establish and maintain a competitive position in this highly 
competitive world market. The development of a strong European transport 
industry helps to create considerable employment opportunities in Europe. 

The financial assistance for demonstration projects and associated measures 
provided by THERMIE has made a significant contribution to helping the 
penetration of innovative urban technologies, such as energy efficient buildings and 
transport systems. Implementation of these technologies can significantly improve 
the quality of life for urban citizens by reducing pollution, providing a better local, 
regional and global environment and by improving living and working conditions. 
The penetration of such technologies into the marketplace in Europe and world­
wide can also make a positive contribution to industrial development, economic 
growth and employment creation in the EU. All of these factors make a valuable 
contribution to an improved standard of living and quality of life for urban dwellers 
in the Cities of the Future. 
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The ultimate objective of THERMIE in the 'urban technologies' sector is to improve 
living and working conditions, and thereby quality of life, for Europe's urban citizens 
both now and in the Cities of the Future. Considerable progress has been made 
between 1995 and 1997 towards the technological demonstration and market 
penetration of technologies which can help to achieve this. This has been achieved 
through the combination of supported demonstration activities and associated 
measures. 

With respect to buildings, THERMIE aims to achieve its objectives by 
demonstrating innovative technologies in the construction industry and the built 
environment. The use of advanced architectural concepts, building techniques and 
appropriate renewable energy and energy efficient technologies, can make a 
considerable contribution to enhancing the rational use of energy in urban 
buildings. This significantly reduces waste generation by the construction industry 
and enables considerable energy and cost savings to be made. 

In the transport sector the ultimate objective of THERMIE is the same, but is to be 
achieved by assisting the demonstration and market penetration of innovative 
transport and vehicle technologies, which help to reduce fuel consumption and the 
emission of harmful pollutants within cities, while improving traffic conditions and 
mobility. 

Before these technologies will be widely adopted, however, they must first be 
demonstrated at the full scale in a real application. Following this they also require 
rigorous promotion, to raise awareness of their benefits and launch them onto the 
market at home and abroad. Between 1995-1997 this process has been given 
significant assistance through the demonstration activities and associated 
measures supported under THERMIE. 

In the buildings sector the demonstration projects supported have incorporated a 
wide range of innovative technologies. In the main they have focused upon 
technologies which lead to a substantial reduction in energy consumption and 
therefore environmental impact. These have been for either new build or retrofit in 
residential or tertiary sector buildings. Specifically such technologies have included: 
optimised building envelope materials and components, low energy design, 
integrated load management and controls for heating, cooling and electricity 
consumption, optimised lighting and heating, ventilation and air conditioning 
(HVAC) equipment, integrating natural light and the appropriate integration of 
renewable energy sources, in particular solar energy applications through active or 
passive solar systems. 
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In the transport sector demonstration projects supported between 1995 and 1997 
have focused upon road transport and particularly public and urban transport. 
Projects have targeted the implementation of new vehicle technologies which can 
lead to clean, efficient transport systems, and traffic management technologies, 
such as fleet management and traffic control. They have also focused on the use of 
alternative, clean fuels, including fuel cells. Particular attention has been focused 
on actions which continue and progress actions already initiated concerning the 
promotion, organisation and diversification of Urban Public Transport (UPT). 

Many of the associated measures supported by THERMIE in the buildings sector 
between 1995-1997 have involved the promotion of innovative energy 
technologies, such as energy efficient lighting, HVAC and low energy design. A 
number of these actions have targeted specific sectors such as hospitals, public 
buildings and hotels. Typical associated measures have included the organisation 
of networks to allow the horizontal exchange of information, the preparation and 
dissemination of awareness-raising documentation and studies to identify, and 
promote, the results of successful demonstration projects. 

In the transport sector associated measures supported have mainly involved the 
promotion of new or innovative transport technologies to increase their market 
penetration. A number of these actions have been directly linked to demonstration 
projects, or are a concrete follow-up of previously supported activities. These 
activities have included the organisation of promotional workshops, conferences 
and training courses as well as the preparation of information dissemination 
publications and the conduct of studies. It has also included the establishment of 
information exchange networks, involving professional associations, to ensure wide 
dissemination of information. 

The selection for urban technology projects in general has been based around the 
technical quality, cost-effectiveness, innovation, replication potential, relevance to 
the objectives of the programme in general and the publicised priorities for the 
sector for the year in view. So that effective work can be built upon, projects which 
are follow-on phases of existing projects or are associated measures to these 
projects have a high priority. Projects involving small and medium-sized enterprises 
(SMEs), extensive cross-border collaboration and the transfer of technology to third 
countries also have a high priority within the programme. 
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Cross-Border Collaboration-Targeted Projects 

Cross-border collaboration in the urban technologies sector is particularly strong. 
One of the main objectives of THERMIE in this sector is to increase collaboration 
between cities in Member States. This is important to maximise information 
dissemination and shared experience when seeking to develop comprehensive 
construction, transport and energy solutions for the Cities of the Future. 

This extensive collaboration has been achieved through the use of Targeted 
Projects and Integrated Quality Targeted Projects (IQTP), which involve consortia of 
cities from at least three Member or Associated States. These major European 
collaborative projects demonstrate best available technologies and best practice in 
the implementation of innovative energy technologies in urban areas, through the 
conduct of cross-national projects with common strategies in energy saving and 
rational use of energy. 

In the buildings sector these targeted projects focus on the development and 
demonstration of technologies and construction practices which influence the 
social acceptance of low energy and consequently low C0 2 buildings. They also 
emphasise the incorporation of comprehensive urban planning as a powerful tool in 
influencing sustainable development. 

In the transport sector these projects must improve the quality of current practice 
in urban transport and lead to a substantial technical and economic improvement 
in the overall energy efficiency of the urban and peri-urban transport system. This 
must be achieved using innovative technologies which, in addition, have to be 
integrated into coherent measures to better manage urban mobility of goods 
and/or people, with special emphasis on noise and pollution reduction. 
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