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Summary  

If Europe is to achieve the transition to a low carbon economy by 2050, succeeding in 
retrofitting the largely inefficient existing building stock will be pivotal. Much can be 
learned here form the EU-funded initiative CONCERTO which helps 58 communities in 
23 countries to reduce their dependence on conventional energy supply by implementing 
energy efficiency measures and integrating renewable energy sources at community scale 
in new and existing buildings. This paper presents selected findings from the project 
CONCERTO Premium, which analyses outcomes across these projects. Those aspects 
relating to retrofitting activities and which are policy-relevant are focused on in particular. 
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1 Introduction 

Despite some retrofitting obligations now emerging as part of the Energy Performance in 
Buildings Directive [1] and the Energy Efficiency Directive [2], there is no clear pathway 
for dealing with the complexities of retrofitting the EU’s largely inefficient existing 
building stock. If Europe is to achieve its 20-20-20 target [3] and furthermore the planned 
transition to a low carbon economy by 2050, succeeding in this challenge will be non-
negotiable. An evidence base covering issues surrounding retrofitting can be provided by 
the EU-funded initiative CONCERTO, a European Commission initiative, which has co-
funded 58 communities in 23 countries. CONCERTO demonstrates examples of 
innovative energy-efficiency and renewable energy technologies for new and existing 
buildings, implemented at community scale. 

2 CONCERTO 

CONCERTO is being funded by the European Commission under the 6th and 7th 
framework research programme (FP6, FP7). All 58 communities shown on the map of 
Figure 1 have received funding. They have been grouped into 22 projects and are spread 
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across 23 countries. All of these address proactively the challenges of creating a more 
sustainable future for Europe's energy use. Each is working to deliver the highest possible 
level of energy self-sufficiency. After the initial call for proposals in 2003, the first 
generation of projects commenced in 2005; two further calls followed. At the time of 
writing 21 projects have concluded with many more due to follow imminently. The total 
amount of the EU funding is €175 million.  

CONCERTO projects do not just tackle the energy consumption of individual 
buildings, but whole neighbourhoods. Each project is highly complex in itself, as each 
tackles energy demand by implementing efficiency measures and the supply side by 
implementing renewable energy systems while typically dealing with new buildings as 
well as refurbished existing buildings and energy supply systems. The projects are similar 
in their approach, yet had to respond to very different geographic contexts, which is also 
reflected in the eventual outcomes: there are dense inner city areas, urban extensions, rural 
regions and eco-villages. Each site developed tailor-made solutions that fit the local 
challenges and available renewable energy potentials. As such, each site therefore acts as 
a ‘real-life-laboratory’ and each site is obliged to monitor energy consumption as part of 
CONCERTO, providing real-life data.  

Within the project CONCERTO Premium, the authors are involved in the technical, 
economic and strategic analyses of all CONCERTO projects on behalf of the European 
Commission. Apart from gathering of energy performance data, this also involves paper 
surveys, interviews and workshops for the coordinators of the 58 sites in order to gain an 
understanding of political context and soft factors on which this paper is predominantly 
based. Results will be made available to the public via a web-based tool at 
www.concerto.eu. 

 
Fig. 1 Map of all CONCERTO projects 

3 Defining the Challenge. 

It is well known that buildings currently represent almost 40 % of total final energy 
consumption and therefore the reduction of energy consumption of buildings can make 
a crucial contribution to the EU 20-20-20 targets. However, approximately 70 % of the 
building stock, we will be using in 2050, is already built.  
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In total, there are 24 billion m2 floor area in buildings in the EU 27, roughly equating 
to the area of Belgium [4]. Fig. 2 shows that this floor area is mainly concentrated in 
Germany, France, UK, Italy and Spain. As Fig.3 shows, these are also countries with 
a considerable share of pre-1990 housing stock [5].  

 
Fig. 2 Floor Space by Country in billion m2[6] 

 
Fig. 3 Age distribution of the housing stock [7] 

Three quarters of the EU building stock belong to residential buildings and one quarter to 
non-residential buildings, which can be split into one third (by floor area) apartment blocks 
and two thirds single family houses [8], showing the significance of the latter. 

As figures from BPIE’s report “buildings under the microscope” [9] show that, 
regardless of whether the building is in Germany, Portugal or Bulgaria, final energy 
consumption in a single family homes built prior to the 1970ies will be around or above 
200 kWh per m2 for heating in different climatic zones and still ranges between 50–100 kWh 
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for recently built single family homes. For reference, this compares with 15kWh/m2 for 
a new-build passive house and needs to be “near zero” by 2020 in order to fulfil the 
requirements of the EPBD of 2010. All put together, this illustrates how great the challenge 
is posed by inefficient existing buildings, but also the improvement potential is – in 
particular in the countries just mentioned. 

4 Retrofitting in CONCERTO 

CONCERTO provides a wide range of useful lessons on topical issues in the field of 
energy, yet arguably it is its lessons regarding retrofitting that are of particular importance. 
As the financial crisis unfolded, demand for new buildings came to a halt in many countries. 
Projects often had to shift emphasise onto existing buildings, which now offers the 
advantage of providing additional learning in this important field. Due to CONCERTO, 
there are now retrofitting demonstration projects in 23 countries having to respond to a wide 
range of climatic zones and social contexts, as illustrated in Tab. 1. Hence varied and 
comprehensive experience is available both from the analysis of the projects and from input 
provided by their experienced site coordinators, based on which the recommendations in the 
following have been compiled. 

Tab. 1 Examples of retrofitting Projects within CONCERTO 

Site  Details 
County of North 
Tipperary, Ireland 

Basic measures to a large number of dwellings across the county as well 
as an agricultural college 

El Picarral, 
Zaragoza, Spain 

comprehensive modernization of 70 dwellings in El Picarral, a working 
class neighbourhood 

Grand Boulevard, 
Grenoble, France 

Refurbishment of dwellings and commercial space in dense inner city 
area. 

Hannover, 
Germany 

Refurbishment of 35 multi-occupancy buildings with 350 dwellings plus 
some detached houses. 

Lambeth, London Refurbishment of inner city tower blocks serving as social housing 
Lourdes, Tudela, 
Spain 

retrofitting a number of low-rise blocks as a measure to halt the threat of 
ghettoization in a culturally mixed area 

Slubice, Poland Private owner occupiers in mixed tenure refurbishing their block 

4.1 Legal framework, Standards and Quality control 

Throughout Europe energy performance is now part of building regulation but it focuses 
mainly on new buildings (though annual growth rate is only about 1 % [6]). Furthermore, 
compliance of actual construction with plans is a huge problem in construction throughout 
Europe and affects energy performance in particular. Building control inspectors at 
municipal level are common throughout Europe, but notoriously understaffed and 
sometimes under-skilled. New strategies of quality assurance must be found. The city of 
Hannover tried to tackle the issue by developing a guide for designers and architects "short 
courses for quality assurance – QA Briefing". The specialist knowledge and skills required 
of craftsmen and other building professionals for surveys and actual retrofitting works is 
also often lacking. Several CONCERTO sites have therefore used their projects for 
training up a retrofitting workforce (e.g. Grenoble, North Tipperary).  
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Evidence based prioritization of a retrofitting campaign is key – appropriate energy 
survey techniques need to be employed. Simple and low cost measures such as insulating 
roofs and improving heating controls can achieve high energy savings. Some argue that it 
would be better to implement such inexpensive retrofit measures to a large number of 
houses instead of refurbishing a small number of houses to net zero energy standards. Both 
approaches can be found in CONCERTO.  

4.2 Funding and Financing 

The availability of funding for energy saving measures in existing buildings plays a pivotal 
role, as retrofitting measures will often only pay back after 10–20 years and thus are often 
seen as not economically viable. The provision of subsidies can not only speed up the 
refurbishment process but also reduce the costs in the longer term, because they can kick- 
-start processes of the required technologies, materials and workflows becoming 
standardized and become readily available. Certainty for investors is paramount – funding 
schemes should be available and certain for a long time in order to allow longterm planning. 
Considering current budgetary constraints in many Member States new sources of funding 
need to be found, that do not rely on tax revenues. These could be: taxation on fossil fuels, 
obligations on energy suppliers to fund energy efficiency measures by either providing 
grants or energy reduction obligations (e.g. regulated using white certificates, as e.g. in 
Denmark, France, Italy, UK). It is furthermore crucial that barriers to energy contracting 
and ESCOs are to be removed, e.g. by introducing assurances schemes against bankruptcy 
of either party. As a particular variation there-of a “pay-as-you-save” facility similar to the 
Green Deal now being launched in the UK could be rolled out across the EU.  

In several projects, retrofitting of rental properties was hampered by the ‘principal-
agent-problem’. Investments have to be made by the building owner, but lower energy bills 
benefit the tenant. Incentives for landlords need to be strengthened either by regulating 
allowable rent increases or by including heating costs into the rental charge directly. 

4.3 Acceptance amongst residents 

Private households contribute over 60 % to total final energy consumption in buildings in 
the EU [7] and therefore have the highest potential for energy savings. The interest of 
owners of single-family houses in comprehensive retrofits of their homes is low due 
to high upfront costs and low subsidies. Increasing public awareness for energy issues is 
therfore key. Information brochures, workshops, lectures, energy days and guided tours 
to demonstration sites can all play an important role. However, direct one-to-one contract 
with energy advisors or with early movers in the community has proven particularly 
powerful. In this context, the offer of vouchers for a visit by an energy advisor, informing 
about costs, benefits, funding options etc. have proven to be effective in the case of the 
CONCERTO-project in Hannover, increasing the willingness to refurbish there. Proactive 
drop-in energy advice centres fulfil the same function and were common in many projects.  

Concerns of residents regarding harassments such as noise dust and general unrest, if 
retrofitting an occupied property, can be alleviated by active tenant care, good coordination 
of various trades on site and early notice to residence regarding changes in rent and energy 
costs. Advice should also be given after completion of the refurbishment for a certain 
period to avoid misuse of the new technologies by the inhabitants.  
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4.4 Replication potential 

Despite the many barriers encountered, projects did succeed, albeit with changes to 
original plans, and left legancies that spread beyond the boundaries of the original site. 

During the course of the CONCERTO project in Lyon another nearby retrofitting 
project happening at the same time, collaborated closely in order to learn from the 
demonstration site. 

In Galanta three multi-storey buildings have initially been retrofitted using 
CONCERTO-finance, three other multi-storey buildings were retrofitted by using bank 
loans. The fact that residents could see that it is possible to realize such a project, that it 
looks good, that it is worth the expense and results in savings on heating, has convinced 
residents, who now want to retrofit their own blocks of flats. 

In Słubice there are a number of activities that are still ongoing, which grew out of 
the project SEMS: The municipality has applied for funding to refurbish three further 
schools for which energy audit had been done under SEMS. 

 
Fig. 4 School in Slubice – before 

 
Fig. 5  School in Slubice – after 

 
Fig. 6  Zaragoza El Picarral – before 

 
Fig. 7 Zaragoza El Picarral – after 

 
In Redange the best practice example of a public building as well as the now readily 
available information on energy and technical and financial aspects are expected to lead to 
the refurbishment of a further 350 buildings in the years following SEMS. 

In Tudela in the district Pamplona an area will be regenerated based on the 
CONCERTO-approach. The project is called ‘effi-district’ and contains 1,500 dwellings 
with an old district heating network. The plan is to demonstrate that an effective 
refurbishment of district heating systems is possible, instead of the usual approach of 
abandoning district heating in favour of individual systems in each unit. 

5 Conclusions 

The most important message of CONCERTO is simple – it provides proof that retrofitting 
projects reducing energy consumption at a large, urban scale, responding to a wide range 
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of settings can be done, even though the typical economic, social and structural barriers 
will be encountered. Retrofitting activities at community scale within CONCERTO 
projects play an important role in creating a critical mass of demonstration projects, they 
provide an evidence base, covering both the barriers encountered but also successfully 
implemented technical and organisational solutions, which fed the observations and 
recommendations presented in this paper. There is proof that such projects can inspire 
successor projects. 
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