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On the way to change of scale: review of NEEAPs' energy efficiency strategies for buildings

The review of the second National Energy Efficiency Action Plans (NEEAPs) of EU Member States has shown that many of them are facing a critical challenge in terms of changing the scale of energy efficiency improvement efforts. Their objectives for 2016 or 2020 reflect a very significant increase in the delivery of actions and/or energy savings (often 5 to 10-fold in the annual rate of actions for the residential sector). This paper first analyses the key barriers to address for achieving these changes of scale. Then it highlights a selection of measures that represent examples useful for policy-makers in terms of strategies for scaling up the energy efficiency programmes.

These selected measures deal with such key energy efficiency policy components or objectives as funding mechanisms, training of skilled staff, and mobilization of relevant actors. They intend to support an increase in the number and/or in the quality of actions implemented. The types of measures covered include schemes to stimulate the offer of energy savings actions or packages, to involve construction or renovation companies, to encourage comprehensive renovations at the district level, performance-based financial incentives, financial guarantees, knowledge sharing and training.

The paper brings a useful insight, especially for Member States preparing detailed roadmaps to structure their energy efficiency strategies for buildings, as required by the new Energy Efficiency Directive (2012/27/EU).

, EC 2012). Buildings are therefore a priority target for all the Member States (MS), as they also hold the largest share of the energy savings potential in the European Union on the medium and long term (2020 and beyond) (Fraunhofer ISI et al., 2009). Achievements or expected results in buildings indeed constitute a very high share of the energy savings reported with bottom-up methods in the second National Energy Efficiency Action Plans -NEEAPs (e.g. 58% for Italy, 63% for Ireland, 71% for Slovenia and 77% for Austria)

1 . Almost all of the Member States have assessed the energy savings expected in 2016 (and sometimes in 2020) from the measures focused on buildings. For many countries, the resulting estimates for the expected energy savings mean a large increase between 2010 and 2016 (often a 5 to 10-fold in the annual rate of actions or savings).

The review of the second NEEAPs has shown that many of the Member States are facing a critical challenge in terms of changing the scale of their actions and/or results. This observation is also in line with the assessment made by the European Commission of the remaining way to go in order to achieve the 2020 objective for energy

efficiency [START_REF] Ec | Impact Assessment accompanying the document Directive of the European Parliament and of the Council on energy efficiency[END_REF], European Council 2011). Furthermore, the rationales for reinforcing public policies for the building industry can also be seen in Eurostat data2 : in 2007 the construction sector represented more than 3 million enterprises, employing a bit less than 15 million people in the EU, for a turnover of about EUR 1 665 billion. The construction market has been strongly impacted by the economic crisis. For example, the Irish second NEEAP mentioned that the people directly employed in the construction industry in Ireland decreased from about 250 000 in 2007 to about 100 000 in 2010. There is therefore a challenge to support the recovery of this large sector of local employment while taking the opportunity to transform the markets of buildings towards higher energy efficiency standards. This paper first summarizes observations from the review of the second NEEAPs as regards policies and measures for energy efficiency in buildings (focusing on heating and cooling needs). These analyses point out two key critical components for achieving the needed changes of scale in energy saving efforts: funding and skilled staff. The following section discusses the related barriers and highlights selected measures to address them, as found in the second NEEAPs. The third section describes eight programs detected in the second NEEAPs which offer interesting strategies for transforming the construction and/or renovation markets, especially in terms of actions on the supply side of energy efficiency actions or services and for involving all actors of the whole supply chain for these actions or services. As the new Energy Efficiency Directive [START_REF] Eed | [END_REF] requires the preparation of national long-term building renovation strategies from Member States, these eight examples may serve for further benchmarking or experience sharing activities.

Frame of the energy efficiency policies and measures for buildings

Coverage of the policies

Almost all EU Member States reported measures whose combination covers new and existing buildings on the one hand, and residential and tertiary buildings on the other hand.

For new buildings, the strategies are mainly focused on standards and regulations together with financial incentives or demonstration projects for highly efficient buildings (low, passive or nearly zero energy). Meanwhile, almost all Member States have explicitly or de facto put the priority on the housing stock (and even sometimes more specifically on multi-apartment or "block" buildings (BG, CZ, HU, LV, LT, PL, RO)4 ), except for Spain where the importance of cooling in tertiary buildings explains a larger share of energy savings in this sector.

A common general framework but diversity in the implementation

Most of the NEEAPs referred to the Energy Performance of Buildings Directive (EPBD 2010) either as the general framework of their energy efficiency policies for buildings or as key requirements to meet. Nevertheless, the implementation of these requirements varies according to the national context and background. The second NEEAPs confirm that there is no "one size fits all" package of measures (see also BPIE 2011, especially about the diversity of contexts among the Member States). The policy portfolios for energy efficiency in buildings always rely on combinations of measures, but with different emphases. All Member States have now introduced building efficiency requirements but to various degrees (e.g., in terms of enforcement or of performance thresholds). Public financial incentives for building owners remain a major policy component as well. But other funding mechanisms (e.g., third-party financing or other market-based instruments) have been investigated (see section on funding below).

Fourteen NEEAPs include packages of measures focused on the building owners or occupants, mainly formed of financial incentives and information. The thirteen other Member States5 have mentioned the development of comprehensive strategies, including measures to stimulate the offer of energy efficiency actions or services (e.g. DE), and/or to raise the interest or involvement of the construction companies in energy efficiency practices (see examples in the third part).

Acting on both, the demand (building owners) and the offer (building companies) of energy efficiency actions and services, is of upmost importance to meet the key challenges for existing buildings (changing the pace of the energy efficient renovation rate, which means making the integration of energy efficiency in refurbishment works the common practice) and for new buildings (developing and disseminating innovations to meet the upcoming "nearly Zero Energy Buildings" -nZEB standards). This could not be achieved by focusing efforts only on stimulating the demand.

Diversity in the territorial scale of implementation

According to the governance structure of the country, the measures may be implemented at the national, regional or local scale. For example, Austria presented the measures reported by its federal states, and Spain mentioned the differences in implementing building regulations among the Autonomous Communities. Some Member States have investigated the relevance of local approaches in order to encourage comprehensive renovations (e.g. Community Energy Savings Program (UK), Block by Block approach (NL) or Arbed6 (Wales)). But these measures are still too recent, therefore these NEEAPs do not include experience feedback in this respect.

Meanwhile, a group of Member States have highlighted the role of local authorities or bodies through different activities: local energy advice centres (e.g. AT, SI), regional or local energy planning or action plans (e.g. EE, FI, FR, GR), promotion of the Covenant of Mayors (e.g. IT, MT) or of the European Energy Awards (e.g. FR, LU). These activities have a wider scope but energy efficiency in buildings is often one of their priority fields of action.

The initiatives at local level may indeed favour the experimentations of integrated approaches, whose energy efficiency in buildings is only one of the criteria addressed, such as sustainable neighbourhoods or cities (e.g. BE, IT, SE). This kind of integration can also be encouraged through planning requirements (e.g. FR, IE, SI). However, the related descriptions include mostly general principles and no real experience feedback has been presented. Such integrated approaches could be a priority topic for future experience sharing, as analyses of past consumption trends show how unitary gains (e.g. in kWh/m²/a) can be cancelled by structural effects [START_REF] Harris | Towards a sustainable energy balance: progressive efficiency and the return of energy conservation[END_REF][START_REF] Lapillonne | Energy efficiency trends in buildings in the EU, Enerdata report for the ODYSSEE-MURE project[END_REF].

Likewise, many of the second NEEAPs include measures to promote or improve district heating, which should especially deliver energy savings on the supply side (AT, BG, CZ, DK, EE, ES, FI, GR, HU, IT, LV, PL, RO, SE, SI). The majority (20) Member States also presented measures facilitating the use of heat pumps and ground source heat.

Current achievements and remaining challenges

Achievements and the need for detailed roadmaps

Almost all Member States have reported energy savings related to buildings, using calculation methods either bottom-up (based on policy-related achievements) or top-down (based on national-wide energy efficiency indicators). However, it is sometimes difficult to know the coverage of these results (all buildings or only residential buildings, all end-uses or only heating and cooling). Moreover, due to the diversity of methods and assumptions used, these results cannot be directly compared nor summed up. The aggregation of the figures reported in the NEEAPs to assess the energy savings achieved (in 2010) or expected (in 2016) at the European scale requires additional treatments (see [START_REF] Bertoldi | The role of NEEAPs, measurement methods and national targets to achieve the EU 2020 energy saving goal[END_REF].

The energy savings calculated bottom-up are mostly based on estimates with different levels of reliability (from rough estimates to detailed modelling). Very few Member States have mentioned results from ex-post verifications or measurements. Likewise, the second NEEAPs include almost no detailed experience feedback or cost-benefit analysis or cost-effectiveness indicators. In particular, the non-energy benefits are seldom mentioned, while they are often a key to involve the decision-makers (e.g. employment) and the occupants (e.g. comfort, health conditions) (see e.g. [START_REF] Heffner | Evaluating the co-benefits of low-income energy-efficiency programs[END_REF][START_REF] Suerkemper | Cost-effectiveness of energy efficiency programsevaluating the impacts of a regional program in France[END_REF][START_REF] Verbruggen | Financial appraisal of efficiency investments: why the good may be the worst enemy of the best[END_REF]. Only Spain presents a detailed cost/benefit analysis (mostly prospective).

A minority of NEEAPs include details about concrete outputs in terms of number of buildings renovated and/or level of energy performance reached. Examples of good practices are the annual market surveys done in the Netherlands (to monitor the voluntary agreement with the building sector and housing corporations) and the recent national energy efficiency data-framework in the UK.

As mentioned above, there is sometimes a large discrepancy between the savings reported for 2010 and the ones announced for 2016, while there are very few explanations about how the scaling up will be accomplished. This shows the necessity of defining detailed roadmaps for energy efficiency in buildings.

Difficulties encountered and challenges

No Member State has reported technical problems which would impede the realization of the energy savings potential, meaning that the technical solutions seem available in theory. This does not necessarily mean that no technical difficulty is encountered in the implementation of the actions. But this level of details has not been addressed in the NEEAPs (with very few exceptions) and this was not reported as a major issue.

The main difficulties reported are linked to funding and/or the involvement of building owners. Difficulties in connection to financing through ESCo (Energy Services Companies) projects have been communicated by some Member States (e.g. EE, LV and SI). Others (e.g. NL, AT, LT, FR, IE and PL) provided information on steps undertaken to promote the energy services market.

The supply of energy efficiency actions or services in buildings is still seldom analysed. Six of the second NEEAPs (EE, FI, GR, HU, IE, PL) include measures to support the involvement of building professionals and/or the development of new offers of actions or services. In addition, ten Member States have presented or announced more comprehensive strategies where measures on both sides (demand and offer of actions or services) are explicitly combined (BE, DE, DK, FR, GR, HU, IE, LU, NL, SE) (see more details on this in the third part of the paper).

Focus on existing buildings

For most of the Members States, there is still a significant gap between the potentials for energy savings (or expectations for 2016/2020) and the current realisation of these potentials. Many second NEEAPs include recent or upcoming measures to support more ambitious renovation programs (see some examples in the third part of the paper). Related to this, three main challenges arise:

1. Avoiding the lost opportunities, or in other words, ensuring that the criteria of energy efficiency is taken into account for the regular refurbishments: this is assumed to be addressed by the regulation and requirements for existing buildings, however 10 of the second NEEAPs do not mention such regulation and only 6 of the second NEEAPs include details about its implementation (DK, FR, IT, LU, SK, UK)7 .

2. Increasing the rate of refurbishments: several second NEEAPs point out that the business-as-usual renovation rate will not be enough to meet their objectives (see also [START_REF] Yücel | Extent of inertia caused by the existing building stock against an energy transition in the Netherlands[END_REF], and therefore that incentives are needed, either through public aids or by facilitating alternative funding mechanisms (see section about funding below). Indeed, all second NEEAPs include publicly funded financial incentives, with a large diversity of forms (direct subsidies, soft loans, funding guarantees, tax rebates, etc.) and amounts.

3. Reaching a high level of energy performance: the volume of actions is only one side of the coin, the quality and the performance level reached by these actions form the other side and is not less important. Promoting separate or low-cost actions may create a lock-in effect (see e.g. [START_REF] Korytarova | Risks and Opportunities of Building Retrofit: Retrofitting Public Buildings in Hungary, Retrofit 2012 Conference, paper 099[END_REF]Ürge-Vorsatz 2012, Verbruggen 2012), where the suboptimal improvements of the buildings could prevent additional works for a long period. In order to address this issue, an increasing number of incentives are linked to global performance requirements (BE, CZ, DE, ES, FR, LV, LT, LU, NL, PL, RO, SI, SK, UK). However the incentives whose amount is based on the type of action still remain the main practice.

There is currently a debate in several Member States about the relevance of reinforcing the financial incentive or other supporting measures with binding provisions. A few NEEAPs include or consider such options, especially mandatory provisions for the non-domestic buildings (BE -region of Brussels, IT, NL, FR) 8 or for heating systems (DK, ES, IE, UK)9 . Moreover UK announces that private landlords may be required from 2016 to implement reasonable energy efficiency improvements requested by tenants, and that from 2018, least efficient properties should be improved, provided there are no net negative costs to landlords. Similar requirements should be implemented in the Brussels region from 2015. This appears to be the most ambitious measures in this direction. At the opposite, Germany explicitly rejects in its NEEAP the possibility of compulsory renovations.

This can be explained because Germany has been running for many years the KfW program which stands out as one of the most successful measure for renovations [START_REF] Murphy | Effective National Energy Performance Instruments for Existing Dwellings? Lessons from Front-Runners[END_REF], and which will be pursued by a long term renovation roadmap targeting nearly zero energy building standards for renovation by 2050.

In addition to the energy dimension of the building stock's upgrade, the context of economic crisis and increasing energy prices raises with acuteness the issue of fuel poverty. Nine NEEAPs include measures for existing buildings with social criteria or considerations (GR, HU, LV, SI) or explicitly targeting low income households (BE, FI, FR, IE, LU). Moreover, most of the EU10 10 present measures dedicated to the upgrade of their stock of multi-family or "block" buildings (BG, CZ, LT, PL, RO, SK), which can be considered implicitly as measures with a social concern. Three NEEAPs include a specific section presenting a strategy to alleviate fuel poverty (FR, IE, UK).

Focus on new buildings

As mentioned above, the main measure for new buildings is the building code, with different strengthening pace according to the Member States, but most of them mentioning the objective of nZEB for 2020. Many NEEAPs mention a recent or upcoming tightening of their building requirements by 20% or above often planning additional upgrades in a near future (DE, DK, FI, LU, MT, NL, SE, UK). Some recent or upcoming building requirements are already assumed to be equivalent to low energy buildings (FR, IE, IT).

However setting building requirements does not necessarily deliver the energy savings expected. The key issue of compliance is not addressed in a majority of the NEEAPs. This can be critical (see e.g. [START_REF] Pan | Compliance with building energy regulations for new-build dwellings[END_REF], especially in Member States where the building codes have been assumed to bring a very large share of the energy savings achieved so far (e.g. 76% of the bottom-up savings for LT). Two NEEAPs have taken into account a time lag in the implementation of new requirements when calculating the related savings (CY, NL), and Luxemburg applied a default value of 15% for non-compliance rate. The measures aiming at improving the compliance may be to propose specific information or training for architects or building engineers (BE, IE, LU, MT) or for building companies and private households (DK), to reinforce the certification or control of the buildings (EE, FI, FR) or by using the energy performance certificates (ES, PT, SE). Slovakia has made a review of compliance of the specific obligations of hydraulic balancing and insulation of hot water distribution showing an increased compliance rate of 80% in 2010 (vs. 60% in 2004). The Netherlands have passed an agreement with the market participants (Lente Agreement, since 2008) to support the tightening of the requirements, including a knowledge-transfer and promotion program run by the trade organisations.

Twelve NEEAPs mention explicitly the nZEB objectives but the details given show that most of the Member States are at an early (or even very early) stage towards defining the specifications, timelines and strategy. The most detailed strategy is presented by the Netherlands, which is also one of the very rare NEEAPs to mention the importance of occupants' behaviours for very efficient buildings. Moreover, Ireland plans to implement nZEB requirements in 2016. The most concrete measures or commitments are about planning demonstration projects (CZ, EE) and/or providing incentives for low or passive energy buildings (AT, BE, DE, ES, FR, IT, LT, SE, SI).

A few Member States have mentioned objectives that may go beyond the nZEB requirements: zero energy buildings (NL), positive energy buildings (DK, FR), climate neutral new buildings (DE), zero carbon standard (UK).

Several NEEAPs highlight the importance of R&D programs and innovation strategy to support the upcoming breakthrough that the nZEB objectives represent (e.g. EUDP in DK, Energy Leap in NL, CERBOF in SE) or to support the dissemination of good practices for renovations (e.g. EE).

The above reviews of the challenges for existing and new buildings point out two key aspects to achieve the required changes of scale: namely, funding and skilled staff. They are discussed below.

Funding or "how and who will pay for the job?"

The problem

As mentioned above, the difficulty most frequently reported by the Member States is related to the funding needed in a time of economic crisis. Budgetary restrictions affect the public funding available. And in parallel, the private investment capacities are decreasing as well due to smaller revenues and/or due to worse financing conditions. In the meantime, supporting the construction sector has often be a way for revitalizing the economy, as it is by essence a local activity [START_REF] Geels | The impact of the financial-economic crisis on sustainability transitions: Financial investment, governance and public discourse[END_REF].

However, very few Member States have explicitly mentioned measures for energy efficiency in buildings related to their recovery plan (AT, DE, FR). At the opposite, more NEEAPs have highlighted their difficulties in funding the measures planned or due to less investments from the private side (EE, GR, HU, IT, NL, RO).

Most of the NEEAPs include estimates of the public budgets or investments made for 2008-2010 and planned for 2011-2016. Fewer have estimated the investments needed from the private side (e.g. ES). And for some Member States, the funding commitment as regards the estimates made for 2011-2016 is not clear (especially for the ones which already faced "funding gaps" for 2008-2010).

Examples of attempts to overcome the barrier

An increasing approach for public incentives is to provide financial tools (e.g. soft loans, different kinds of financial guarantees 11 ) more than direct aids (e.g. subsidies, tax credits). These financial tools are assumed to create a higher leverage effect or ensuring a better sustainability of the funding (e.g. through revolving funds) than direct aids. Whatever the form of the incentive, its components are to be designed according to the kind of beneficiaries (e.g. higher rates for lower income households).

As mentioned above, another important aspect is the targeting of the incentives to the level of buildings energy performance. This aims both at limiting the free rider effect and at ensuring a higher quality of the actions implemented. Examples of performance-based financial incentives are special tax deductions for low energy renovations (BE), bonus grant for selected combinations of measures within the Green Savings Program (CZ), KfW incentives linked to the level of performance achieved (DE), incentive level function of the energy class achieved (ES), free loans for comprehensive renovation works (FR), minimum requirement of 20% improvements (LV, LT, SK), incentives linked to the performance level or to the implementation of a consistent action package (LU, NL), incentives proportional to the energy savings estimated in the audits (PL), objective of less than 100 kWh/m²/a for the renovation of block buildings (RO), and bonus for the combinations of actions within the Community Energy Saving Program (UK). In parallel, incentives for heating systems can be targeted at the whole system (SI), including thermostat valves, regulation and hydraulic balancing and not only at the boiler itself.

In order to address the funding issue, some Member States have chosen to develop strategies giving a higher importance on market mechanisms, either by increasing the role of energy companies through obligation schemes (e.g. BE -Flanders, BG, DK, FR, IE, IT, PL, SI, UK), by facilitating alternative financing solutions (e.g. Public-Households Partnership (BE -Brussels), cost recovery mechanisms for landlords (FR, NL), Pay-As-You-Save (IE), accelerated tax depreciation for tenants (LU), Green Deal (UK)) or by addressing explicitly market failures through enhanced information activities (SE) or voluntary agreements 12 . Another common option is to use dedicated funds possibly based on contributions on energy tariffs (BE -Wallonia, BG, DK, EE, GR, LU, MT, SI) but this option may be very politically sensitive 13 .

11 E.g. risk covering fund to reduce the guarantees required from borrowers on the part of the financial entities and facilitation of access to credit for ESCOs.

12 Greece has started in 2011 a very ambitious program, "Building the Future", a partnership between the public sector, construction industry and citizens, aimed at both residential buildings, and commercial buildings (for renovations). The main objective is to make possible investments through voluntary agreements with all parties involved, with a total funding expected of €41 billions. The 'More with Less' program ( 2008) is a joint initiative of the Dutch government, housing corporations, building companies, the installation sector and energy companies, with objective for 2020 of making 3.2 million existing buildings 20 to 30% more energy-efficient. 13 This option was also considered by Slovakia, but finally not implemented not to increase energy prices, resulting in a significant financing gap.

Several NEEAPs also highlighted the importance of European funding such as European Structural and Cohesions funds and/or funding from the EBRD (BG, CZ, EE, HU, LV, LT, PL, RO, SI, SK). Most of the EU10 (CZ, EE, HU, LV, LT, PL) also used the opportunities offered by carbon finance mechanisms under the Kyoto Protocol to finance energy efficiency projects. These Green Investment Schemes ensure that revenues obtained through the sale of surplus Assigned Amount Units (AAUs) are used as the funding source of energy efficiency refurbishment programs, leading to quantifiable greenhouse gas emission reductions. It should be noted that the recent drops observed on the carbon markets may endanger this source of funding.

Finally, it should be noted that, whereas many Member States mention the importance of creating a favourable environment and promoting energy services for buildings, the general level of practices in this field remains low.

The best examples presented in the second NEEAPs are the detailed analysis of its energy contracting market by Germany and the definition of clear objectives for energy services in tertiary buildings14 by Spain.

Skilled staff or "who will do the job and/or how well?"

The problem

Objectives announced in the second NEEAPs imply, among other issues, the need for a critical increase in available qualified workforce. Changes in the current practices of professionals used to implement renovation or construction works without taking particularly into account the energy dimension would also be desirable. This is in line with research on compliance of new buildings with building regulations, which have pointed out the key role of training in improving compliance rates [START_REF] Pan | Compliance with building energy regulations for new-build dwellings[END_REF].

Improvement is needed in two related areas: disseminating the specific good practices in each particular building trade (carpenters, bricklayer, plumbers, electricians, etc.) and improving the coordination between the different building trades.

Examples of attempts to overcome the barrier

Thirteen NEEAPs include training activities for the building professionals (CZ, EE, HU, NL, SI, SE), seven of which provide concrete outputs or implementation details (AT, BE, DE, DK, FR, IE, LU). Training activities are more often mentioned for consultants (as regards Energy Performance Certificates, inspections or energy audits) and in a lesser extent for architects and building engineers (as regards building codes' enforcement) and for energy managers and energy service providers.

These activities are sometimes encompassed in a more global strategy to involve the construction industry in energy efficiency policies. Training activities are included in the Austrian ' klima:aktiv' program with 5000 craftsmen trained so far and in the Belgian (Brussels and Wallonia regions) Employment Environment Alliance with clear qualitative objectives. In Germany, the "Low-energy house in the housing stock" model projects aims at accelerating the transfer of know-how and at developing and increasing the awareness of innovative technologies and introducing them onto the market. Among the objectives of the Danish Knowledge Centre for Energy Savings in Buildings is the wider dissemination of knowledge among the different actors of the construction sector. In France, 48 000 trainees completed the FEEBAT15 program between 2008 -July 2012. An online platform for training (e-nergieBat), several networks and resource centres for building professionals have also been developed. In Ireland, several training activities are proposed to design and construction professionals and a national qualification roadmap has been defined. In Luxemburg, a dedicated training institute for buildings manages applied training about specific energy efficiency actions/practices plus annual training sessions for the executives of relevant craft businesses related to energy in buildings. The Hungarian and Irish second NEEAPs also referred to the Intelligent Energy Europe project BUILD UP Skills initiative 16 .

Even if not mentioned in the NEEAPs, the issue of getting the building professionals committed to following training activities or being certified should be pointed out. Building companies may be from very small to very large enterprises. While large companies can organize a turnover in their staff so that their employees can attend training activities, this is often not possible for small companies (even when the training is free or paid).

Conditioning financial incentives to certification of professionals may then favour the large companies, as an indirect consequence. This can become a concern, especially when one of the policy objectives (e.g. of local authorities) is to stimulate local employments (as smaller companies tend to operate more locally than large ones). The Belgian scheme presented below is a good example where a specific support is targeted to SMEs (Small and Medium Enterprises).

In parallel to training activities, a good example of using experience feedback among the building professionals is the standardisation of official guidance on renovations based on the analysis of about 150 cases, together with a Renovation Advice Network (FI).

This part of the paper presents eight programs or frameworks identified in the second NEEAPs, which offer interesting strategies for transforming construction and/or renovation markets. They were selected here because they include consistent packages of actions on the supply side of energy efficiency actions and services, and/or for involving all actors along this supply chain. Descriptions of these programs are mainly based on the second NEEAPs. The level of details available varies according to each case. In particular, as most of these programs are still recent, little information is available about their real achievements or experience feedback.

Consequently, it was chosen to focus the analysis on two parts: their context and objectives, and their activities and expected outcomes. The objective of this paper is thus not to produce complete case studies (which is not possible yet) but to highlight the main principles of these approaches, what led these countries to develop this kind of programs and what can be expected from their implementation. When possible, the related websites are mentioned so that the interested readers can easily look for information or contacts about further achievements of these programs.

In addition to these eight programs, the German second NEEAP mentioned that a long-term renovation roadmap was under development to start in 2012. It is to lead continuously to a reduction of 80% in the primary energy requirement (equivalent to nearly zero-energy standards) by 2050 through voluntary participation to a target level. Likewise, the Hungarian second NEEAP announced that a National Strategy for the Energy Performance of Buildings was under discussion. The outcomes of this discussion was not yet clear at the time of submission of the action plan. Other EU Member States may have implemented or may be about to launch a comprehensive strategy. However this was not explicit in their second NEEAP.

The new EED requires the preparation of national long-term building renovation strategies from Member States.

The following eight examples of comprehensive strategy creation efforts may serve as good practice for others, who are at a less advanced stage of the strategy development process.

Employment Environment Alliance (Belgium -Walloon and Brussels regions)

Context and objectives

The Employment-Environment Alliance is based on the presumption that taking action on environmental issues is an important driver of employment and economic growth. The Alliance therefore aims at supporting the transition of economic sectors towards greater sustainability, with particular focus on the sustainable construction field.

The approach is to gather the different efforts done in this field, in terms of policies for vocational training and integration, and for supporting SMEs. It has really entered into force early 2012. One of the main concrete objectives is to create high-quality local jobs. This is also meant to answer two key bottlenecks identified: 1) the saturation of the building companies that cannot answer to the increase in the demand for renovation works, and 2) the needs of continuing training to use up-to-date solutions (for the qualitative improvement of the works).

Activities and expected outcomes

The program includes four action strands to address these barriers:

1.

Establishing a participatory process (the Alliance17 ), based on a large-scale consultation (with the participation of federations of construction companies, public bodies, trade unions, training operators, research and education organisations, associations, etc.) and voluntary agreements;

2.

Creating a platform (the Ecobuild Cluster 18 ) to encourage synergies between actors for helping companies' development (e.g. cooperation with research centres, closer contact with public bodies, support for projects involving SMEs from different building trades, labelling of companies);

3.

Developing specialised trainings and seminars on building design and execution of works, together with monitoring technological developments to anticipate new training needs;

4.

Providing free and neutral consultancy services to building professionals (through a centralized help desk with sustainable building facilitators).

On the demand-side (building owners and occupants), the main principle is to provide households and companies with a single front desk for information on good practices and the available incentives (soft loans and grants). For the Brussels Capital Region, the priority is on the low income households (e.g. personalized support service through social energy guidance, specific aids to help financing the works). For the Walloon Region, the demand is meant to be stimulated by two measures: the Public-Households-Partnerships (form of public private partnerships targeting households) and new requirements (e.g. regarding roof insulation) for landlords of rented dwellings by 2020.

Danish Knowledge Centre for Energy Savings in Buildings (Denmark)

Context and objectives

The Danish Knowledge Centre for Energy Savings in Buildings (Videncenter for Energibesparelser i Bygninger, VEB) 19 was established in February 2008, receiving funding of about EUR 4.3 million for 2008-2011. The purpose of the VEB is to ensure a wider dissemination of knowledge about possible energy savings in buildings and building regulation requirements, among the parties to the construction sector (priority target groups: tradesmen, contractors, advisers and consultants, and SMEs in the construction sector).

Activities and expected outcomes

The VEB provides building professionals with free access to information (through a telephone hotline and guidebooks), facts and advice about how to choose the right material, technical solutions and constructions methods for achieving energy savings. In parallel, it is collecting and processing all available knowledge in its field to turn the Centre into the place where the building professionals look for state-of-the art tools and solutions for saving energy in buildings. The VEB also offers training courses. It should be noted that initially the focus has been put on single family houses.

A key success factor identified through the experience of a pilot project in Sonderborg20 is the application of an "unbroken supply chain" to answer households' needs from their initial search for advice until the implementation of the works (see [START_REF] Van Holm | Triggering mechanisms and quality assurance instruments for increasing and improving housing energy saving renovation throughout the EU, Summary paper from the REQUEST project[END_REF] for more details).

National Plan for Sustainable Buildings (France)

Context and objectives

Within the Environment Round Table of 2007 (Grenelle de l'Environnement), energy efficiency in buildings has been defined as one of the main targets of the French environmental policies and measures. After a consultation period aiming at producing a state-of-the-art about the challenges and potentials for new and existing buildings, the government has created in 2009 a dedicated mission. The mission is to achieve the objectives set by the Round Table : a widespread use of low consumption buildings (BBC) by 2012 and positive energy buildings by 2020 for new buildings, and a 38% reduction in primary energy consumption for existing buildings (building stock average, implying the renovation of about 400 000 dwellings per year from 2013).

Activities and expected outcomes

The mission, entitled National Plan for Sustainable Buildings (Plan Bâtiment Durable 21 ), provides a permanent platform for the cooperation between the public bodies and the building professionals (through their representative bodies). It aims at supporting the definition and implementation of new regulations as well as developing new measures to address the barriers identified through the initial and on-going consultations. In practice, this National Plan forms an overarching platform for the numerous actions led in this field (financing, training, etc.). It has become a strong branding that has been for example used to set up a quality label for construction companies. This label is meant to become a requirement for public incentives.

Building the Future (Greece)

Context and objectives

Building the Future ( M 22 ) is an integrated program started in 2011 for the energy upgrade of the Greek building stock (objective of 3 million energy interventions in buildings by 2020). It is aimed at both residential and commercial buildings.

Activities and expected outcomes

The program is mainly based on voluntary agreements between the public sector and the construction industry. The parties involved in the implementation of interventions (manufacturers and product suppliers, installers, service providers) are required to offer special substantial discounts to their customers. It includes actions at three levels:

1.

Level of response to the whole building stock using mature technologies;

2.

Level of demonstration of innovative systems and products for large-scale demonstration projects;

3.

Level of industrial and applied research to develop innovative products.

A dedicated website provides detailed information about the program, the products and professionals eligible for the incentives. It includes an interactive building energy performance measurement tool.

Better Energy (Ireland)

Context and objectives

Better Energy23 is the National Retrofit Program launched in May 2011 for the upgrade of Ireland's building stock. The objective is to upgrade 1 million residential, public and commercial buildings by 2020, delivering 8 TWh of energy savings. It is a multi-annual program involving energy supply companies, energy services providers, construction workers, energy auditors and policymakers. It is built on the previous activities of Sustainable Energy Authority Ireland (SEAI) gathering all efforts under one umbrella scheme, with a harmonized approach and one unified and easily identifiable brand with delivery by energy suppliers. Better Energy is expected to take the scale of activity to a significantly higher level, by engaging market actors to deliver upgrades efficiently and effectively.

Activities and expected outcomes

SEAI is to have an oversight role ensuring quality and confidence among the actors and the customers. It includes three main components:

• Voluntary agreements with energy suppliers (about energy efficiency obligations);

• The Better Energy: Homes scheme24 , replacing the three previous programs for the domestic sector, providing domestic customers with public incentives, which should be replaced from 2013 by the PAYS (Pay-As-You-Save) mechanisms (similar to the Green Deal approach in the UK); • The Better Energy Workplaces scheme25 aiming at implementing a wide range of qualifying sustainable energy upgrading projects (through incentives) in the public, commercial, industrial and community sectors: these projects are then meant to act as case examples leading to a wider replication of energy efficient retrofit measures across these sectors.

A further goal of the scheme is to encourage new models of service delivery for sustainable energy projects through innovative contractual, organizational and financing arrangements. The expected dissemination of the principles of energy performance contracting is assumed in turn to inform other longer term initiatives for activating sustainable energy retrofit investment.

For the domestic sector, a specific program (Better Energy: Warmer Homes) is dedicated for the upgrade of lowincome private housing.

In parallel, Ireland takes part in the EU wide initiative Build Up Skills (see above) and has endorsed a National Qualification Roadmap, including a comprehensive action plan and roadmap for the future training and skills' updating needs of the Irish construction sector.

Eco-Innovation Cluster (Luxembourg)

Context and objectives

The Luxembourg Eco-Innovation Cluster26 is a network that supports the different players in the field of environmental technologies in Luxembourg, especially through collaborative R&D and innovation projects. It aims at developing new and sustainable business areas, covering the fields of sustainable building, as well as environmentally-friendly product design and rational energy usage.

One specificity of the cluster is the emphasis on innovative materials.

Activities and expected outcomes

Incentives for energy-efficient building retrofitting and the creation/appointment of a dedicated office are assumed to help the development of the energy services market together with the liaison between potential customers (including companies) and service providers, information offices for energy saving contracting, etc. This is included within the framework of the climate partnership, which also funds training and continuing education activities for all target groups.

More with Less (the Netherlands)

Context and objectives

The More With Less (Meer Met Minder) 27 program is a voluntary agreement launched in 2008 between the national government, building companies, the installation sector and energy companies. Its objective is to make 3.2 million existing buildings 20 to 30% more energy-efficient by 2020, and thereby creating a market for energy-saving measures by organising supply and facilitating demand through national schemes and advertising campaigns. In parallel, agreements were made with housing corporations (owning 2.3 million residential buildings) in order to guarantee their active involvement in realising energy saving objectives.

More with Less was initially taking part in a larger process for energy transition (Schoon & Zuinig), whose main principle was to promote a move from strong interventions of the central government (e.g. public incentives) to the development of markets supported by local initiatives.

Activities and expected outcomes

The approach is to take advantage of the usual opportunities of works (e.g. regular maintenance or renovation) and to promote standardized packages of actions through a single front desk.

The principles of the agreements are that each party involved is committing to a counterpart: • Public bodies provide incentives and ensure the communication and the coordination of the program;

• Buildings companies have to develop their offer of services, especially thanks to training activities and certification;

• Energy companies have to provide their customers with better information about their consumption;

• Landlords have to implement at least two actions (of which one should be considered as "heavy") per dwelling to beneficiate from the program.

The agreements with housing corporations are implemented at the local level through cooperation between the corporations and tenants' organisations.

The Building-Living Dialogue (Sweden)

Context and objectives

In the late 1990's, the government launched a consultation for promoting voluntary environmental work in the business community. This led to starting a dialogue with the construction and property sector (the Building-Living Dialogue, Bygga-Bo-Dialogen28 ) as well as with the freight sector (Future Trade). This process has formed the "Vision for 2025", which set out targets and strategies for a sustainable construction and property sector. In 2003, a secretariat was set up within the Swedish National Board of Housing, Building and Planning in order to support the Building-Living Dialogue and to continue the collaboration between businesses, municipalities and the government.

Activities and expected outcomes

The property-owners or managers and the building professionals taking part in the dialogue commit to go beyond the current regulations, with the target of reaching before 2025 a sustainable construction sector, mainly concerning good indoor air quality, efficient use of energy and the use of natural resources. Experience feedback from the efforts of the participants is centralized in a booklet. The objectives and especially the sub-goals of the program are continuously monitored and evaluated by a dedicated organization.

As of the end of 2009, the Construction/Living Dialogue came to an end. The Swedish National Board of Housing, Building and Planning was tasked, for 2010, with running the Building-Living Dialogue's skills development program and environmental classification.

!

The review of the second NEEAPs has shown that most EU Member States are intending to achieve large energy savings in buildings by 2016 or 2020. This means a very significant change of scale in the pace of action, especially for retrofitting the building stock. Two major challenges stand out from the current national situations: the availability of funding and skilled staff. With reference to funding, the conditions have worsened due to the economic crisis. At the same time several second NEEAPs presented innovative approaches taking advantage from previous experiences. The four main approaches are (1) to link incentives to performance requirements (maximising their impact), (2) to move from direct aids to supports for financing (soft loans, funding guarantees, etc.), (3) to develop third party financing or long term investment frameworks and (4) to promote market mechanisms (through energy services and/or obligations on energy companies). With reference to the availability of the staff and skills, the initiatives presented in the second NEEAPs are mainly focused on training activities for the different categories of actors. These can be supported by resource centres for providing up-todate knowledge and/or for providing research and innovation. Some of the actions aim at improving the cooperation between the distinct building trades, which is important for comprehensive actions.

The needed scaling up requires indeed a mobilization of all the actors possibly involved in a project of renovation or construction (building companies, consultancies, energy companies, banks, owners, occupants). The second NEEAPs provide interesting examples of national strategies in this respect. Based on the 8 cases presented above, the following lessons can be drawn: • Most of these strategies are built on previous efforts, gathering several programs to form an umbrella framework, encouraging the involvement of all actors and creating a strong brand for communication and certification; • This process is often based on a large consultation, leading to a permanent platform for exchanges between the actors, and especially between the public bodies and the representative organisations of the construction industry;

• The strategy often takes the form of voluntary agreements where the public bodies are in charge of the coordination and communication of the program (usually together with incentives and/or regulations) while the private actors commit to develop new service offers;

• The strategies are designed as multi-annual programs setting the ground for progressive targets and for the combination between supporting measures (e.g. incentives, free training) and strengthening of the regulations (e.g. mandatory requirements for rented dwellings); • A plan for training activities is often among the core actions of the strategies;

• Having an umbrella framework makes it easier to propose a single front desk for the beneficiaries of the program (building professionals and/or owners and occupants), which can improve the effectiveness of the information (for advice and incentives).

According to the cases, the strategies may also cover R&D and demonstration projects. Likewise, they may include specific provisions or measures for low income households.

One of the key implicit objectives of these strategies is to build the trust between the different actors (funders, implementers, buyers) which is a prerequisite to market transformations and developments. Most of these strategies have been started very recently, therefore it is too early to have detailed evaluation and experience feedback. But one can expect the usual difficulties observed for voluntary agreements about the actual involvement of actors, the balance to find between sticks and carrots, the competition between actors that should be taken into account in the case of partnerships (in particular when setting up a single front desk), the definition of the responsibilities among the actors, etc. Moreover, one of the specificities of the building sector is the very large number of SMEs on the market. They are often members of national organizations, but there may remain differences of views and involvement between the national organizations and the local companies (in both senses). Despite these possible difficulties, the comprehensive strategies bring out a promising way for scaling up energy efficiency efforts. Indeed, Article 4 of the new Energy Efficiency Directive (EED 2012) states that "Member States shall establish a long-term strategy for mobilising investment in the renovation of the national stock of residential and commercial buildings, both public and private". Member States are required to include such strategy in their first NEEAP under the EED in 2014. The examples above could form a relevant benchmarking for this purpose. A recent report [START_REF] Bpie | A guide to developing strategies for building energy renovation -Delivering article 4 of the Energy Efficiency Directive[END_REF] provides also a methodology to develop the strategy with the components required in the directive. 
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Table 1 Abbreviations used for Member States

 1 

	Austria	AT Finland	FI	Latvia	LV Slovakia	SK
	Belgium	BE France	FR Lithuania	LT Slovenia	SI
	Bulgaria	BG Germany	DE Luxembourg	LU Spain	ES
	Cyprus	CY Greece	GR Malta	MT Sweden	SE
	Czech Republic CZ Hungary	HU Poland	PL The Netherlands NL
	Denmark	DK Ireland	IE	Portugal	PT United Kingdom	UK
	Estonia	EE Italy	IT	Romania	RO	

This high share can sometimes be partially due to the lack of data about the results in the other sectors.

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Construction_sector_statistics

These analyses are based on the content of the second NEEAPs only. This means that this review may not be exhaustive.

See Table 1 in the glossary for the abbreviations of Member States' names.

Six of these countries (EE, FI, GR, HU, IE, PL) include measures on both sides (building owners and suppliers of energy efficiency actions or services), but they were not presented as combined in a global strategy or this strategy was announced but not yet implemented. The seven other countries (BE, DE, DK, FR, LU, NL, SE) presented well-defined strategies.

http://wales.gov.uk/topics/environmentcountryside/energy/efficiency/arbed/?lang=en

Article 7 of the EPBD requires that Member States shall take the necessary measures to ensure that when buildings undergo major renovation, the energy performance of the building or the renovated part thereof is upgraded in order to in order to meet minimum energy performance requirements set in accordance with Article 4 of the EPBD in so far as this is technically, functionally and economically feasible. While providing information in the second NEEAP on the fulfilment of EPBD requirements was advised, the ESD does not require this.

Mandatory energy audits for large tertiary buildings and "big" owners should prepare mandatory plans for reducing energy consumption for big owners (BE -region of Brussels), mandatory energy managers for tertiary buildings with high consumption (IT), Environmental Management of Non-Residential Buildings Act with several mandatory provisions, as the obligation of implementing actions with a payback time of less than 5 years for business or public buildings above a given consumption threshold (NL), obligation of renovations for tertiary buildings between 2012 and 2020 (FR). For France, it should be noted also that energy audits should be performed in all co-owned residential buildings before 2017.

Gradual phasing-out of oil-fired and gas-fired boilers in buildings (DK), minimum standards equivalent to condensing boilers (IE, UK), minimum solar contribution to sanitary hot water (ES).

together with supporting measures such as aid for energy audits to prepare contracts, aid for energy efficiency investments within energy services contracts and compensation for ESCOs involved in the final stage of the competitive tendering process

Formation aux Economies d'Energie dans le Bâtiment : http://www.feebat.org/ http://www.buildup.eu/news/18351

See http://planmarshall2vert.wallonie.be/ for the Walloon Region, and for the Brussels Capital Region.

http://www.cluster-ecobuild.com/

http://www.building-request.eu/sites/default/files/Factsheet_pilotproject_SBi.pdf

http://www.ktizontastomellon.gr/ (for information in English, see: http://www.buildup.eu/financing-schemes/29354 )

http://www.dcenr.gov.ie/Energy/Energy+Efficiency+and+Affordability+Division/Better+Energy.htm

http://www.seai.ie/Grants/Better_energy_homes/

http://www.seai.ie/Grants/Better_Energy_Workplaces/

http://www.ecoinnovationcluster.lu

http://www.meermetminder.nl

http://www.boverket.se/Global/Bygga_o_forvalta/Dokument/Bygga-Bo-Dialogen/Welcome-to-the-Dialogue-project/Downloads-andlinks/Bygga-bo-dialogen_screen_eng.pdf