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[bookmark: _Toc15315564][bookmark: _Toc37846276]INTRODUCTION 
The building stock is the most important infrastructure in our municipalities. People spend around 90% of their time in buildings: they are our shelter, the places where we live, work and rest. The renovation of the building stock is crucial to improving people’s health and wellbeing, increasing productivity, and alleviating energy poverty, as well as mitigating climate change. In addition, with ongoing changes in the energy system, buildings are going to be interconnected to other infrastructures like clean mobility and energy supply, and will play a greater role in providing demand-side services such as load shifting and storage.
Municipal renovation strategies are therefore crucial to ensure long-term planning in line with required changes and trends. The European Energy Performance of Buildings Directive (EPBD; Directive (EU) 844/2018) requires Member States to set up national long-term renovation strategies (LTRS) with milestones and measurable indicators to ensure that the overarching European targets of decarbonising the building stock are met by 2050. However, Member States will only reach their targets if these are implemented at the municipal level. Municipal renovation strategies thus need to take up and reflect the ambition level. They should specify their contribution to the national target, their specific challenges and solutions, and outline the necessary policy provisions and financing instruments.Under the new Article 2a of the EPBD, Member States are required to:
1. 	Establish a comprehensive strategy aimed at achieving a highly efficient and decarbonised building stock by 2050 and cost-effective transformation of existing buildings into nearly zero-energy buildings;
2. 	Set out a roadmap with measures, measurable progress indicators and indicative milestones for 2030, 2040 and 2050;
3. 	Carry out a public consultation on their strategy prior to submission to the Commission and define modalities for further and inclusive consultation during implementation;
4. 	Facilitate access to mechanisms through smart financing to support the mobilisation of investments;
5. 	Submit their strategy as part of their final integrated national energy and climate plan (NECP) and provide information about implementation in their integrated national energy and climate progress reports.












At the same time, municipalities that have signed the Covenant of Mayors initiative have committed to set up and implement Sustainable Energy and Climate Action Plans (SECAPs). These must reflect the target of reducing CO2 emissions by at least 40% by 2030, in line with national and European targets and include milestones every 3-5 years. The building sector is included as one of the main sectors [1] .
This template was created to guide municipalities to set up local renovation strategies under the framework of the project ‘Our Buildings‘, supported by the European Climate Initiative (EUKI) of the German Federal Ministry for the Environment, Nature Conservation and Nuclear Safety (BMU). It shows overlaps and helps in spotting synergies between local renovation strategies and SECAPS while reflecting the new requirements of the EPBD as amended in 2018.  This will facilitate data collection and implementation of the two voluntary strategies. 
For a more detailed comparison of the two strategies, see the European BuildUpon² project report How to include building renovation in your Sustainable Energy and Climate Action Plan.


[bookmark: _Ref2069351][bookmark: _Toc15315565][bookmark: _Toc37846277]Roadmap
The first section of a municipal renovation strategy consists of an overall roadmap that connects the local strategy to existing national and European legislation and municipal voluntary initiatives, such as the Covenant of Mayors for Climate & Energy. Municipal renovation strategies should in the long-term lead to a decarbonised building stock in 2050, the political target at the EU level. National as well as local renovation and energy saving targets should contribute to this overall goal but include mid-term milestones to enable suitable policy design.
A municipal roadmap should ideally include political targets for 2030, 2040 and 2050 harmonised with the national target of the country’s LTRS as well as other voluntary commitments, like the Covenant of Mayors’ SECAP targets. A table giving an overview of the different targets helps to visualise, plan and align them. Table 1 below gives an example. 
	Indicator
	Municipal renovation strategy
	National LTRS
	Covenant of Mayors’ 
SECAP

	
	2030 target
	2040 target
	2050 target
	2030 target
	2040 target
	2050 target
	2030 target
	2040 target
	2050 target

	CO2 emissions reductions
	
	
	
	
	
	
	
	
	

	Energy savings per building sector 
	
	
	
	
	
	
	
	
	

	Energy savings in public buildings
	
	
	
	
	
	
	
	
	

	Number of renovations per year
	
	
	
	
	
	
	
	
	


Table 1: Aligning long-term targets on different levels
The more detailed the targets and data that can be provided, the more specific policy instruments and implementation can be. The next table suggests useful indicators for reporting progress against targets.
	Indicator
	Milestone 
2030
	Milestone 2040
	Milestone 
2050

	Energy savings (in absolute and relative % terms) per building sector (residential/non-residential/etc.)
	 
	 
	 

	Number of renovations per year 
	 
	 
	 

	Number of deep renovations per year 
	 
	 
	 

	CO2 emissions reduction in the building sector (from renovation/new buildings)
	 
	 
	 

	Share of nZEBs in building stock 
	 
	 
	 

	Share of renewables (space heating/ domestic hot water) 
	 
	 
	 

	Number and share of people affected by energy poverty
	 
	 
	 

	Number and share of buildings in the lowest energy classes
	 
	 
	 

	Energy savings in public buildings
	 
	 
	 


[bookmark: _Toc15315568]Table 2: Detailed indicators for setting long-term targets
Municipalities should examine the current local renovation potential in the context of these political targets and milestones by carrying out a detailed, project-level analysis. This allows for a gap analysis of renovation efforts, showing what further renovation actions will be needed if mandatory minimum energy performance requirements are introduced in the future. It is important to be aware that the political long-term targets might not be achieved in the first renovation cycle and maybe not even in the second. Targets at the local level may thus initially be set by estimating the potential for cost-effective savings. But to ensure the implementation of ambitious, effective renovation measures it is essential to keep in mind the long-term goal of a highly efficient and smart building stock solely powered by renewable energies.
[bookmark: _Toc37846278]Streamlining strategy
The local renovation strategy should contribute to an overall national political vision that is harmonised with commitments from other sectors and the European 2050 climate neutrality goal.
The municipal renovation roadmap should be in line with the national LTRS, which is a mandatory component of the national energy and climate plan (NECP) required by each Member State under the EPBD. Municipal measures and targets should contribute to the national targets set in the LTRS and therefore need an effective monitoring system as well as a good exchange between local authorities and national actors. 
Harmonisation with Covenant of Mayors’ commitment 
For signatories of the Covenant of Mayors, local renovation strategies as well as energy savings and emissions targets for buildings should also be aligned with the Covenant’s commitments for climate and energy. Over 9,000 municipalities have signed up to the Covenant. They are expected to submit a comprehensive SECAP within two years of joining. A SECAP covers greenhouse gas (GHG) reduction measures in the main sectors – buildings, equipment and facilities, transport and energy supply – and adaptation measures. 
Municipalities should align their local renovation strategies with the SECAP and even streamline the data collection and design so both can be produced simultaneously, creating synergies between them. Public consultation processes can feed into national consultation processes on NECPs and LTRS, as participation of local stakeholders is key to securing consistency, synergies and mutual learning as well as identifying gaps. The Sustainable Energy and Climate Actions Plan (SECAP) reporting framework includes the following aspects:
· Baseline Emission Inventory (BEI) 
· Buildings & industry (residential/non-residential buildings, equipment/facilities, public lightning and industry)
· Transport (municipal fleet, public transport and private & commercial transport)
· Other non-energy related (agriculture, forestry and fisheries when relevant)
· Energy supply (electricity, heat/cooling consumed in the municipality)

· Monitoring Emission Inventory (MEI)
· Risk and Vulnerabilities Assessment (RVA)

More information: JRC (2018). How to develop a Sustainable Energy and Climate Action Plan (SECAP) Guidebook. Policy Report, European Commission.

	LTRS
	SECAP

	Long-term target 

	“A highly energy efficient and decarbonised building stock by 2050” 
	Establishment of a long-term vision with clear objectives (optional) 
Setting a longer-term target is considered a key success factor of SECAPs as it clearly shows the local authority’s political commitment 

	2030 objective 

	Article 2a. paragraph 2 
The roadmap shall include indicative milestones for 2030, 2040 and 2050, and specify how they contribute to achieving the Union’s energy efficiency targets in accordance with Directive 2012/27/EU. 
	Strategies and actions until 2030 
Even though the main commitment concerns GHG emissions reduction, it is advisable also to define energy savings and/or energy production targets, and sector-specific targets. 


Table 3: Comparison of LTRS and SECAP goal setting[footnoteRef:2] [2] [2:  Adapted from BuildUpon² How to include building renovation in your Sustainable Energy and Climate Action Plan, BPIE 2020 ] 

[bookmark: _Toc37846279]Enforcement strategy
A renovation strategy can only be effective if it is properly implemented, so it’s important to provide monitoring and evaluation mechanisms and plan for enforcement when setting up the strategy. 
Ensuring effective implementation
Implementation requires the timely development of policies and support programmes to reach the overall sectoral targets. Defining measures for implementing the roadmap takes time and requires substantial political will and persistence. It is useful to establish a taskforce including policymakers from all departments to take forward implementation and ensure inclusive consultation with experts and public stakeholder groups (e.g. NGOs, industry and tenant associations).
Monitoring progress and feedback loop with national level
Monitoring and evaluation processes should be set up to check the progress of implementation and that the strategy is on track in terms of delivery and planned impacts. This also feeds into reviewing and updating the strategy regularly. Allocating responsibility to a specific person (or committee in the case of a bigger municipality) to monitor and report progress on the strategy on an ongoing basis can be useful to gather recommendations for improvements and updates. Data collected at the local level (building stock data including worst-performing buildings, energy poverty, air pollution, etc.) should be fed into a national database whenever possible so it can be used for planning at national level as well. This may also help identify potential pilot projects (e.g. aggregating renovations to de-risk investments and reduce costs due economies of scale, or potential locations for smart and connected communities) to be replicated across the country as part of a national strategy.
[bookmark: _Toc37846280]Composition of the municipal building stock 
The purpose of this section is to provide a comprehensive assessment of the municipal building stock to plan the most effective renovation measures accordingly. The basis of a good renovation strategy is establishing an accurate understanding of the local building stock, including age, building typology and heating source. A detailed, bottom-up breakdown by building type, age, energy carrier, energy performance, occupancy and ownership is a fundamental knowledge requirement to underpin subsequent steps in the strategy. 
Buildings should be categorised according to year of construction; past renovations and interventions; general uses; associated energy consumers; calculated, measured or estimated energy consumption; and heating system types. As a minimum, for public buildings this inventory should include the floor area (expressed in square metres) and data on the energy performance of the past three years (including energy price, energy carriers and climate data). Data on energy performance means data on energy consumption or total energy use, or data from energy performance certificates (EPCs). The EPCs required for buildings (over 250m²) occupied by public authorities and frequently visited by the public could provide a useful source of data and information on public buildings. 
Depending on the data available on public as well as private (residential) buildings, the municipality should decide which categories to include to ensure a coherent dataset. 
2.1. [bookmark: _Toc37846281]Data collection
To establish a detailed inventory of the local building stock, thorough data collection is an essential prerequisite. It is important to build trust between local authorities and market actors, like housing companies and energy suppliers, to obtain the necessary data.
For buildings owned by the local authority, data collection should be relatively easy, though databases should be kept up to date, and their accuracy needs to be ensured regularly. It might be helpful to identify a ‘focal point’ in the municipality, or even in each administrative authority, who is responsible for the collection of the relevant data.
Data sources can be: 
· Public authorities
· Energy utilities
· Private housing companies
· Citizens and public stakeholders
· EPC database.
Public consultations are mandatory in the preparation and implementation of the national LTRS [3] and can be translated to local level. Municipalities should engage municipal stakeholders and citizens in their data collection process to gather more in-depth data and verify it. A public survey among occupants and consumers could also be an effective way to gather building data in the residential sector. 
Exchanging information between municipal and national levels is highly advised. Where a reliable, regularly updated and accessible registry of EPCs exists, it may be a useful source of data to get a first overview of the municipal building stock, including its visualisation in figures. Bottom-up data collection in the context of setting up municipal renovation strategies may be a valuable source of data on the building stock at national level.
The following boxes show examples of data collection approaches in Bulgaria and Romania. Data collection in Bulgaria
Data collection, together with limited resources, is usually the main obstacle for the development of quality renovation strategies and plans in Bulgaria, as integrated energy management systems are still rare. The process of data collection is mainly organised and conducted by municipal energy experts and is usually strictly limited to the municipal buildings. In many cases, important information even for these buildings cannot be retrieved due to the dispersed sources of data and lack of coordination, as shown in figure 1. By contrast, figure 2 shows a rare example of a municipality presenting a comprehensive dataset. 
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Figure 1
Figure 2




Availability of complete and reliable data has numerous benefits. It enables elaboration of various technical reports, visual representation of the processes and specific analyses at the level of individual buildings or per building type, which supports the energy planning process and could even prevent fraud. It also helps with identifying existing problems as well as good examples and practices related to appropriate energy management of buildings. Other benefits include helping municipal experts to analyse different offers on the energy market, and to identify potential investment projects within long-term planning strategies or prompted by a specific funding opportunity (often requiring a fast response). 
To support this process, as part of the Our Buildings project, EnEffect has developed a specialised software solution (figure 3). This is already proving to be very useful to collect and analyse data on energy and fuel consumption, related costs, and the impact of implemented energy saving measures in the buildings of the pilot municipalities. In each of the municipal renovation strategies promoted by the project, the policy measures include developing and maintaining local capacity to keep the newly developed databases up to date, as well as recommendations for application of standardised energy management systems. 
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Figure 3




Data collection in Romania
In order to realise the local strategy of energy efficient renovation of the stock of buildings, data was collected from the municipalities according to the requirements of the Our Buildings project. The data was used to show the current status of the municipality and to develop an online database on the energy performance of buildings.
Meetings with representatives of the municipalities and local actors also helped identify barriers in the development and implementation of the local strategy, as well as solutions to overcome these obstacles.
For the construction of the database, a communication flow was established: 
- OER generated the application for each municipality
- A project team was appointed by the city hall
- The team (or the municipality) contacted the directors of public institutions to appoint an energy manager in each institution
- The energy managers from the public institutions provide the requested data for completing the online database
- A contact list was maintained of all those with energy responsibilities.
The first step was to identify the stock of public buildings of each municipality. For each public building the EPC was requested; if this did not exist, municipalities completed the sheets of the buildings.
In addition to the overall picture of the public buildings stock, the online database also allows monthly/annual/multiannual monitoring of energy and water consumption. Monitoring can be done by introducing monthly utility bills: electricity, natural gas, thermal energy (where applicable) and water. For the project municipalities, all utility bills for the year 2018 (chosen as the reference year) were entered in the online database.

[image: ]
Figure 4: Number of invoices entered in the database of Sibiu municipality, reference year 2018.

By simultaneously analysing the image of the building stock and the energy and water consumption, the energy performance of the buildings can be determined. The online application generates reports essential to any analysis based on the technical state of the installations, the energy consumption of the building (in kWh/m2/year), the consumption of cold water (in m3/person/year), etc.





This was an important support tool for:

- Development of strategic documents for sustainable urban energy planning, such as local strategy for energy efficient renovation of building stock, SECAP etc.
- Technical analysis to substantiate the energy efficiency measures proposed in investment plans.
- Various technical analyses, development of local policies, creation of measures to reach the 2030 and 2050 targets.
- Reports for SECAP (Covenant of Mayors on Climate and Energy), national reports and other reports requested by central authorities.
- Calculating annual utilities budgets for schools.
- Quick determination of billing errors and possible damages.
- Utility separation protocol if several institutions operate in the same building.
- Recovery of expenses incurred by companies that carry out renovation activities within the institutions.
- Indirect education of the population.
[image: ]
Figure 5: The structure of the online database


2.2. [bookmark: _Toc37846282]Municipal building inventory 
The municipal building inventory should correspond to the data used in the national LTRS. 
[bookmark: _Toc15315571][bookmark: _Toc37846283]Building typology 
[This is in compliance with SECAP guidelines]
Initially an inventory of buildings classified by typology should be established. Where a national building categorisation system regarding energy efficiency classes exists, municipalities should apply it to their building stock to assure harmonisation. The following tables show alternative classification options and can be adapted to the needs of the authority. The category ‘equipment and facilities’ is also included in line with the SECAP reporting framework.
For public buildings, the starting point should be buildings owned and/or occupied by local authorities. This could include social housing but is expected to be mainly municipal buildings used for administrative offices and local services, like schools and hospitals. 
As a minimum for public buildings, the floor area (expressed in square metres) and data on energy performance should be collected. Data on energy performance means data on energy consumption or total energy use, or data from EPCs. Alternatively, customised energy management systems or applicable standards (ISO:50001) can be used. 
[image: ]
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	Main typologies
	Building typologies
	What kind of data?

	Municipal buildings & facilities
	Offices & administrative buildings
	Gross floor area (m2)


	
	Educational buildings

	Heated floor area (m2)

	
	Hospitals & health facilities
	Age (year built) 

	
	Sports & leisure facilities/cultural centres
	Building performance (u-value for 
different components)

	
	Wastewater and solid waste 
treatment plants
	Energy consumption (kWh/m2/year)

	
	Water supply facilities
	Heating system

	
	Other public facilities 
	Energy carriers (either include or add in separate table)

	
	
	

	Commercial buildings
	Offices
	Gross floor area (m2)

	
	Health facilities
	Heated floor area (m2)

	
	Hotels & hostels etc. 
	Age (year built) 


	
	Sports facilities
	Building performance (u-value for 
different components)

	
	Warehouses
	Energy consumption (kWh/m2/year)


	
	Retail & restaurants 
	Heating/cooling system

	
	Other
	Energy carriers (either include or add in separate table)

	Residential buildings
	Single-family buildings

	Gross floor area (m2)
Heated floor area (m2)

	
	Multi-family buildings
	Age (year built) 
Building performance (u-value for 
different components)
Energy consumption (kWh/m2/year)



Table 4: Building inventory template 


[bookmark: _Toc37846284]Ownership and tenure status 
Information on ownership and tenure is needed to develop an effective renovation strategy. The percentage of publicly owned buildings gives an impression of which share of the building stock the municipality can prioritise. Tenure status is needed to assess the importance of measures to overcome the split-incentive barrier.
[Provide data on energy consumption according to different categories and subcategories]
	Ownership
	Building type
	What kind of data? 


	Municipal ownership
	Single-family buildings
	% of dwellings

	
	Multi-family buildings
	% of floor area

	
	Commercial buildings
	Number of units/dwellings when appropriate

	
	Buildings of mixed use
	% of rented dwellings

	Private ownership
	Single-family buildings
	% of dwellings

	
	Multi-family buildings
	% of floor area

	
	Commercial buildings
	Number of units/dwellings when appropriate

	
	Buildings of mixed use
	% of rented dwellings

	Corporate ownership (businesses, joint stock property, housing companies etc.)

	Single-family buildings
	% of dwellings

	
	Multi-family buildings
	% of floor area

	
	Commercial buildings
	Number of units/dwellings when appropriate

	
	Buildings of mixed use
	% of rented dwellings

	Nationally owned
	
	


Table 5: Information on building ownership and tenure status per building type





[bookmark: _Toc15315572]

[bookmark: _Toc37846285]Energy use in the municipal building stock
[Provide data on energy consumption according to different categories and subcategories where data is available]
	
	Subcategories
	Value & unit 

	Energy use
	Heating 
	kWh/m2/y

	
	Cooling
	% of total energy use 

	
	Ventilation
	 

	
	Hot water 
	 

	
	Lighting
	 

	
	Appliances
	 

	Energy source
	On-site renewables 
	kWh/m2/y

	
	Biofuel
	% of total energy use 

	
	Wood 
	 

	
	Natural gas 
	 

	
	Oil
	 

	
	Coal 
	 

	
	Peat
	 

	
	Lignite
	 

	
	Etc. 
	 

	Energy supplies
	Electricity
	kWh/m2/y

	
	District heating
	% of total energy use 

	
	Heat pumps
	 

	
	Boiler
	 

	
	Etc.
	 


[bookmark: _Toc15315573]Table 6: Energy use of the building stock




[bookmark: _Toc37846286]Energy use per building type and age 
For some countries, a detailed classification of the average energy consumption per building typology makes sense to identify and channel support to priority renovation measures, especially for residential buildings. It may be less useful to collect data for municipal buildings or commercial buildings, where the energy consumption is highly dependent on the occupancy rate. 
The composition of the building stock can be illustrated using graphs and tables. The average age of buildings and the share of new buildings in the total stock represent good indicators of the average efficiency of the building stock: the higher the share of recent dwellings (i.e. built with more efficient standards), the higher the energy performance of the stock. Figure 6 in the following section uses a random sample to illustrate a way to display the building stock according to age bands.
[Provide data on energy use per building type and age]
	Average energy consumption (kWh/m2/y)
	>1900
	1901-1960
	1961-1980
	1981-2000
	2001-2010
	>2010

	Single-family buildings
	 
	 
	 
	 
	 
	 

	Semi-detached buildings
	 
	 
	 
	 
	 
	 

	Multi-family buildings
	 
	 
	 
	 
	 
	 


[bookmark: _Toc15315574]Table 7: Average energy consumption of residential buildings according to age band
[bookmark: _Toc37846287]Distribution of the buildings' energy classes
As mentioned above, EPCs can be a good indicator of the energy performance of buildings if data is stored in a central registry and updated regularly. The distribution of EPCs and their labels according to different age bands can be visualised in the table 8 and figure 6 below. 
	EPC distribution/age type (number of buildings according to EPC and age)
	>1900
	1901-1960
	1961-1980
	1981-2000
	2001-2010
	>2010

	A
	 
	 
	 
	 
	 
	 

	B
	 
	 
	 
	 
	 
	 

	C
	 
	 
	 
	 
	 
	 

	D
	 
	 
	 
	 
	 
	 

	E
	 
	 
	 
	 
	 
	 

	F
	 
	 
	 
	 
	 
	 

	G
	 
	 
	 
	 
	 
	 


Table 8: EPC distribution according to age band

[bookmark: _Toc15315575]Figure 6: Example of distribution of EPC ratings according to age band
[bookmark: _Toc37846288]Renovation activities 
As part of the new requirements of the LTRS in the EPBD, the national overview of the building stock has to include the expected share of renovated buildings in 2020. It might also be useful for municipal officers to include an overview of the past and planned renovation activities including a definition of the depth of renovations, such as “light”, “medium” and “deep”, or transformation into nearly zero-energy buildings (nZEBs).
	What
	Data

	Number of renovations
	· Number of buildings
· m2 of renovated space per type of building
· % of building stock 

	Number of deep renovations (>60% energy saving)
	· Number of buildings
· m2 of renovated space per type of building 
· % of building stock

	Number of NZEB renovations
	· Number of buildings
· m2 of renovated space per type of building 
· % of building stock


Table 9: Overview of planned renovations


[bookmark: _Toc15315580][bookmark: _Toc37846289]Identification of priority buildings and renovation actions
In order to realise the highest energy saving potential and the highest social benefit, municipalities should identify priority building segments for renovation. The amended EPBD requires Member States to prioritise renovation measures targeting all public buildings, for example. Buildings owned by the municipality should act as role models for deep energy renovations within an ambitious timeframe. Additionally, Member States are required to implement renovation measures tackling the worst-performing building segments as well as introducing actions to alleviate energy poverty, which often overlap to a large extent [4]. Municipalities may follow EPBD requirements and prioritise building segments by focusing on energy poverty, worst-performing and public buildings. 
Alternatively, municipalities may apply their own parameters according to local objectives. Parameters for prioritising buildings might include social dimensions (vulnerable groups, occupants with respiratory diseases), environmental impact or project readiness. The level of detail for this priority assessment can be at district level, per building segment or building-specific depending on data availability. 
To get a clearer picture of the prioritised renovation actions and their potential realisation, municipalities should match the required investments and available financial measures to ensure an effective allocation of resources (please see chapter 4.4. for details on financing renovation). This approach is applied in Bulgaria, as described in the box below. PRIORITISING RENOVATION PROJECTS AT BUILDING LEVEL – The Bulgarian approach 
Within the Our Buildings project, municipalities in Bulgaria applied a multifactor building assessment approach to define priority buildings based on detailed data collection. The approach is laid out in the following three steps:
1. Based on collected data and stakeholder consultation, a multifactor building assessment is applied to define priority buildings, using parameters with different weighting (potential for savings, social importance, environmental impact, recent renovation measures, project readiness, etc.). A resulting ranking of priority buildings includes required investments for each renovation project and indicates suitable ways of financing (e.g. energy service company (ESCO) in case of good financing parameters, soft loans in case of low suitability for ESCO, grants in case of long payback terms and high social value, etc.). 
1. Based on the analysis of the accessible finances and own (local/national) sources, a financial framework is developed, showing the resources the local authority could access in the planning period. 
1. The share of the ranked buildings which is likely to be renovated in the planning period is estimated and matched with the available financial resources. This results in a concrete time schedule with the renovation projects linked to a financing source. 

This analysis of renovation potential and priority buildings can also lead to annual project implementation targets which ease monitoring activities and enable greater control by local stakeholders.


 
[bookmark: _Toc37846290]3.1.      Definition of priority building clusters 
Depending on data availability, local authorities may identify priority districts and target these building clusters first. The municipal renovation strategy should include sections on the identification of priority buildings and districts, as this will help define policy measures and actions. It may also help with financing renovation measures, as identifying priority districts and segments eases project bundling and standardisation, reducing investment risks and speeding up implementation. Implementing renovation measures targeting the least energy efficient or worst-performing buildings can help alleviate energy poverty, as the two often overlap. These buildings should be renovated first to achieve the highest impact on energy savings, CO2 reductions and social benefits. The two following sections suggest possible ways to identify these building clusters. 
[bookmark: _Toc37846291]The worst-performing segments of the building stockMember States must identify and describe the worst-performing segments of their national building stock. This could be done for example by setting a specific threshold, such as an EPC category (e.g. below "D"), a primary energy consumption figure (expressed in kWh/m2 per year), or even buildings built before a specific date (e.g. before 1980).

Several characteristics can help identify the worst-performing segments in order to realise the greatest energy-saving potential: 
· Building type: e.g. premanufactured multi-family buildings 
· Age band: e.g. buildings built before 1930 
· EPC band: e.g. labels below D 
· Heating type: e.g. buildings with old and low-efficiency boilers. 
The table below includes useful information to describe the selected building segment.
	
Worst performing segment #1


	Description


	Description of the identified segment
	What characterises the segment (e.g. located in socially vulnerable area, built of a certain material, etc.)? 

	Justification
	 Description of why this segment is selected

	Age band
	Age band of identified building stock 

	Energy consumption
	kWh/m2

	Building performance/EPC
	Average u-Value, EPC label 

	Space heating
	 Boiler, district heating (generation, performance), electric heating etc. 

	Social issues
	Description of relevant social issues (energy poverty, segregation, unemployment etc.) 

	Geographic description
	Urban, suburban, rural 


Table 10: Parameters to identify the worst-performing building segments
Municipalities should first check if a definition for the worst-performing building segments already exists at national level and translate this to the local level, taking the available data into account. 
[bookmark: _Toc37846292]Alleviating energy povertyMention of energy poverty in the amended EPBD is not new to energy efficiency legislation.           The Energy Efficiency Directive (EED) includes references to both “energy poverty” (Article 7 and Recital 53) and “fuel poverty” (Recital 49). Energy poverty is a result of a combination of low income, high energy expenditure and poor energy performance of dwellings, which is why effective action to alleviate energy poverty should include energy efficiency measures alongside social policy measures. While several Member States have already addressed energy poverty within their LTRS, the EPBD now requires that national actions that contribute to the alleviation of energy poverty are outlined in the LTRS.
This provides sufficient flexibility for Member States to implement the legislation according to their national context without interfering with their competencies on social policy.

There is no official definition of energy poverty across the EU, which is why it is important to harmonise what the concept means across national, regional and local level authorities. According to the chosen definition, the identification of where energy-poor people live might need further data collection and analysis, e.g. income and rent levels. 
Possible definitions are the “10% rule” formerly used in the UK, which assumes that a household is energy poor when 10% of its income is used for electricity and heat. Another more recent approach is the “low income-high cost” definition, which takes into consideration high energy costs and an income below an official poverty threshold [4]. The definitions should keep national and local circumstances in mind as social benefits or services may influence the share of energy poor households in a country. 
A majority of energy-poor people are tenants, which calls for an emphasis on renovation measures tackling rented multi-family buildings and social housing. The EU Energy Poverty Observatory collects publications, policies and measures on energy poverty in Europe and offers further inspiration.
	
Energy poor segment #1


	Description


	Description of the identified segment
	What characterises the segment (e.g. located in socially vulnerable areas, built of a certain material, etc.)? 

	Justification
	 Description of why this segment is selected

	Age band
	Age band of identified building stock 

	Energy consumption
	kWh/m2 

	Energy price
	Energy price development

	Rent as share of household income 
	% of income


Table 11: Parameters to identify energy-poor building segments
[bookmark: _Toc37846293]Public buildings
Municipalities should identify the share of public buildings owned by the local or regional government to develop a strategic approach for the renovation of these buildings to act as a role model for commercial and private owners.Article 2a(1)(e) of the EPBD stipulates that LTRSs must encompass “policies and actions to target all public buildings”.
Certain public buildings were already included in the scope of the LTRS under Article 4 of the EED. However, Article 2a of the EPBD now requires LTRSs to include specific policies and actions which target all public buildings. This should include ongoing initiatives undertaken by Member States to fulfil their obligations under the EPBD and the EED.
Both the EED and the EPBD include provisions which oblige public authorities to lead by example by becoming early adopters of energy efficiency improvements, notably under Articles 5 and 6 of the EED which apply to “public bodies’ buildings”. However, Article 2a(1)(e) of the EPBD is broader in scope as it concerns all “public buildings” and not just “public bodies’ buildings” which are owned and occupied by central government – such as buildings which are occupied (e.g. leased or rented) by local or regional authorities as well as buildings which are owned by central government and regional and local authorities, but not necessarily occupied by them. 
Contrary to Article 5(2) of the EED, Article 2a of the EPBD does not foresee any exemption for certain categories of public buildings. Buildings that may, in certain Member States, be exempt from the renovation obligation of the EED are still subject to the obligations of the revised EPBD. In fact, many of the buildings listed in Article 5(2) of the EED can make a significant contribution to the achievement of national objectives.

[bookmark: _Toc15315597][bookmark: _Toc37846294]Cost-effective approach and wider benefits 
To decide the order in which the renovation of the previously identified priority buildings and districts should take place, cost-effectiveness can be a useful indicator. 
Municipalities should identify the cost-effectiveness of the different packages of measures using cost-optimality methodology, taking account of:
a) Cost: 
· Total installed cost of renovation measures, less any avoided costs due to end-of-life replacement or by undertaking renovation alongside other building maintenance, new construction or modernisation measures 
· Transaction costs, including costs of temporary relocation of occupants 
b) Wider benefits (quantified where possible):
· Economic benefits: energy cost savings; impact on GDP; property values; industrial competitiveness; impact on public finances; energy import costs
· Societal benefits: reduction in fuel poverty; reduced health costs; increased productivity and comfort; urban regeneration, etc. 
· Environmental benefits: air quality improvement; increased circularity; urban nature-based solutions, GHG reduction. 
· Energy system benefits: energy security; avoided new generation capacity; reduced peak loads
Article 4(e) of the EED already required that national renovation strategies provide an evidence-based estimate of expected energy savings and wider benefits. Article 2a(1)(g) of the EPBD provides a non-exhaustive clarification on the type of wider benefits that Member States should evaluate in their LTRS, by adding “such as those related to health, safety and air quality”

Monetisation of the benefits that arise from energy renovations in addition to the cost savings is often overlooked. The cost of a public subsidy provided to stimulate deep renovation may be more than offset by the benefits that result from it [5]. In the context of public buildings, energy efficiency improvements can ease pressure on public finances (i.e. budgets of public authorities) by generating increased tax revenues through increased economic activity and by reducing expenditure on energy and unemployment benefits. But the financial benefits are not only about saving money: energy efficiency renovations lead to improved indoor air quality and thermal comfort which have health benefits and result in fewer days of work missed as well as productivity increases. It is estimated that every €1 invested in insulation, results in €0.78 benefit in reduced days of work missed [5]. Productivity improvements due to better air quality can reach 8-11% [6]. 
[bookmark: _Toc15315598]The following sections present different benefits that arise from building renovation and approaches for quantifying them. When planning for cost-effective renovation measures these benefits should be accounted for and where possible included in investment decisions. 
[bookmark: _Toc37846295]Health
Indoor air quality
Many health problems, which result in lower well-being and productivity, can be attributed to poor indoor environmental quality, of which indoor air quality is an important part. A space with good indoor air quality is low in contaminants and odours and has reasonable levels of CO2 and moisture. The restriction and control of indoor air pollutant sources, in combination with adequate ventilation, are critical in ensuring good indoor air quality [7]. A starting point for an assessment of indoor air quality could be to monitor parameters such as levels of volatile organic compounds, CO2, ozone, nitrogen dioxide and particulate matter for a sample of public buildings. This should include schools and hospitals, where vulnerable population groups spend a considerable amount of time.
Thermal comfort 
Inadequate heating due to lack of insulation has adverse effects on people’s health. Cold houses cause physiological stress on older people, sick people and infants. Studies have shown that respiratory and circulatory hospitalisations have been reduced by insulating houses, as these diseases have been shown to be particularly responsive to the effects of temperature [8]. 
The following table provides an example of how data on thermal comfort could be presented: 
	Data
	Description

	Share of people unable to keep their home warm/cold
	% 

	Type of buildings mainly affected 
	 

	Estimation of societal costs 
	Analysis/estimation


Table 12: Parameters on thermal comfort
Reduced prevalence of mould and damp-induced asthma
Allergic and asthmatic diseases have doubled in industrialised countries over the past two decades. They comprise one of the main contemporary problems for public health, with large costs for medicine, treatment and absenteeism. Damp and mould in buildings is one of the causes of asthma symptoms and other respiratory diseases. 
The following table provides an example of how data on mould and damp could be presented: 
	Data
	Description

	Share of buildings affected by mould and damp problems
	% 

	Type of buildings mainly affected 
	 

	Problem with asthma
	Number of people

	Share of people with asthma due to indoor environment 
	Analysis/estimation


Table 13: Parameters on mould and damp
Other health aspects 
The following health issues have all been linked to inadequate indoor environments and could be included in the wider estimation of health benefits of energy renovation: 
· Sick building syndrome
· Heart attacks 
· Strokes 
· Respiratory diseases 
· [bookmark: _Toc15315599]Influenza
[bookmark: _Toc37846296]Economic benefits
[bookmark: _Toc37846297]Job creation 
Two main effects show the direct link between energy efficiency measures and job creation:
· Direct job creation in the construction sector, which depends on the employment response to new investment in the construction sector 
· Indirect multiplication, enabling further job creation in the economy as a whole, which depends on induced GDP growth and the employment response in the construction sector as a whole. 
[bookmark: _Toc15315600][bookmark: _Toc37846298]Public budget benefits 
As discussed, inadequate temperatures and poor indoor air quality have a negative effect on human health, which leads to increased public health expenditure. Deep renovation measures to address these issues lead to reduced expenditure on health services and benefits public finances. Another effect on public budgets is the increase in fiscal stability: a correlation between decreased budget expenditures due to improved human health and increased budget revenues due to GDP and employment growth creates conditions for reducing the fiscal deficit and tax burden.

3.2. [bookmark: _Toc37846299]Identification of trigger points
In order to implement renovation policies for the prioritised building clusters effectively, municipalities should identify trigger points and financial resources needed.Article 2a(1)(b) of the EPBD requires Member States to consider “potentially relevant trigger points, where applicable, in the life-cycle of the building”. 
Recital 12 of the Directive clarifies the concept of a trigger point as “an opportune moment in the life-cycle of a building, for example from a cost-effectiveness or disruption perspective, for carrying out energy efficiency renovations”.

Identify trigger points where applicable
Trigger points offer opportunities to realise energy efficiency improvements with less disruption or lower costs on infrastructure and labour, for example.
A trigger point could be a:
· Transaction (e.g. the moment of sale, rental or lease of a building, its refinancing, or a change in its use) 
· Renovation (e.g. an already-planned, non-energy related renovation)  
· Disaster/incident (e.g. fire, earthquake, flood). 
As certain buildings may not be subject to trigger points, the provision includes the qualification “where applicable”.
Linking energy-efficiency renovation with trigger points should ensure that energy-related measures are not neglected or omitted at a later stage in the life-cycle of the building. By focusing on energy efficiency when trigger points are reached, the risk of losing the opportunity to renovate in the future can be avoided and possible synergies with other actions best exploited.
Trigger points may lead to cost-effective renovation due to economies of scale which can be achieved in carrying out energy-related renovation measures simultaneously with other necessary works or already-planned renovations.

[bookmark: _Toc37846300]Policies and measures towards deep renovation
Municipal renovation strategies should encompass policies and measures stimulating deep renovation, including staged renovation, in line with the requirements of the national LTRS. 
Deep renovations are those that reduce both the delivered and final energy consumption of a building by a significant percentage (typically more than 60%) compared with the pre-renovation levels, leading to a very high energy performance.
The following sections represent an inventory of existing renovation measures and programmes to overcome the barriers to deep renovation. The municipal renovation strategy should set out a selection of applicable measures and specify to which segments they apply (e.g. worst-performing districts, public buildings, energy poverty hotspots, etc.).
[bookmark: _Toc15315583][bookmark: _Toc37846301]4.1.       Analysis of barriers to renovation
To successfully accelerate energy efficiency improvements in municipal buildings, local authorities should evaluate and take measures to remove regulatory and non-regulatory barriers where possible. 
Some barriers identified by the EmBuild project (see chapter 6) at national level for Romania are shown in figure 7.
[image: ]
Figure 7: Barriers to renovation in Romania and potential measures to overcome them (source: EmBuild)
Local authorities may do a bottom-up analysis of barriers in the municipality to strategically develop the most effective measures.
The barriers can be divided into five main categories: 
[Add examples of legislative barriers with short descriptions and allocate potential measures to address them]
	Barrier type

	Description of barrier

	Potential measures

	Legislative and regulatory
	# 1 Legislative and regulatory barriers 
	

	
	# 2 example Legislative and regulatory barrier 
	

	
	# 3 example Legislative and regulatory barrier 
	

	Fiscal and financial
	# 1 Fiscal and financial barrier 
	

	
	# 2 Fiscal and financial barrier 
	

	
	# 3 Fiscal and financial barrier 
	

	Communication and capability
	# 1 Communication and capability barrier 
	

	
	# 2 Communication and capability barrier 
	

	
	# 3 Communication and capability barrier 
	

	Technical
	# 1 Technical barrier               
	

	
	# 2 Technical barrier 
	

	
	# 3 Technical barrier 
	

	Research and development
	# 1 Research and Development barrier 
	

	
	# 2 Research and Development barrier 
	

	
	# 3 Research and Development barrier 
	


[bookmark: _Toc15315592]Table 14: Types of barriers to renovation

Split incentives and market failure 
“Split incentive” between the owner and the tenant of a building or among owners refers to a situation where the party who pays for energy retrofits or efficiency upgrades cannot recover the full benefits and savings. Member States are encouraged to consult the report “Overcoming the split incentive barrier in the building sector” developed by JRC in 2014 [9]. 
[bookmark: _Toc15315584]“Market failure” refers to a range of market-related problems which slow down the transformation of the building stock and the tapping of cost-effective energy savings potential. These include a lack of understanding on energy use and potential savings, limited renovation and construction activity in a post-crisis context, lack of attractive financing products, limited information on building stock and limited uptake of efficient and smart technologies.
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4.2. [bookmark: _Toc37846302]Existing measures towards deep renovation 
At this stage, municipal actors should set up an inventory of the existing national and regional programmes and policies towards deep renovation that affect the municipal building stock to identify gaps and synergies.
 [Include details on the main instruments in place in the country, such as tax deductions on renovation works, subsidy programmes, energy company obligations, building codes, communication campaigns, trainings etc.]
	Type of measure
	Name of scheme
	Scope
	Impact
	Funded by

	Economic instruments
	Title and short description
	Geographical coverage and target group, e.g. energy-poor households
	Number of buildings renovated/ number of projects implemented
	EU European Structural Funds/ National budget/ Private resources

	
	Example…
	
	
	

	
	
	
	
	

	Legal and regulatory instruments
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Informative instruments
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Capacity building measures
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Other measures
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table 15: Collection of existing renovation measures
Gap analysis
Based on the table above, the responsible authority should provide an overview of the policies and measures promoting deep renovation at national level. 
A gap analysis can subsequently identify the largest potential for local policies to address overlooked building segments. The analysis should answer the following questions:
· Which national policies and programmes are not addressing the local building stock?
· Could the schemes be replicated by the municipality?
· How are these measures financed?
· Which local building segments are the least affected by national renovation measures? 
· Residential buildings? Multi-family buildings?
· Commercial buildings?
· Public buildings?
· Which EU and national funding schemes can be accessed through local banks or financial institutions?
· 
4.3. [bookmark: _Toc15315589][bookmark: _Toc37846303]Planned measures to promote energy renovation of buildings
Planned policies and measures should be harmonised with local circumstances and (where applicable) follow the guidelines of the SECAPs, which means that details on the involved actors and authorities as well as estimated costs of the policy implementation should be included. This is represented in the tables below.
Actions targeting priority buildings should be established first. Possible measures focusing on the least efficient buildings and low-income households are summarised in the table below.
	Example measures addressing priority buildings

	1
	Introduce a minimum energy performance standard, tied to a building’s EPC rating, that makes it unlawful for the worst-performing buildings to be rented to new tenants without required energy upgrades

	2
	Subsidise 30% of renovation cost and make eco-loans available for energy renovation of social houses

	3
	Support cities to carry out urban regeneration strategies, combining energy and social measures 

	4
	Offer a climate premium (financial bonus) to low-income households who are on social benefits to rent energy-efficient housing

	5
	Introduce grants to low-income homeowners who receive certain social benefits to improve the energy efficiency of their houses 


Table 16: Example measures to address prioritised building segments

Economic instruments
[In compliance with SECAP guidelines]
	
	Planned measure
	Estimation of impact (energy savings, # of renovations, GHG reductions)
	Timeline (start and end date)
	Responsible department
	Financed by

	1
	Increase subsidy for nZEB-level renovation 
	% change in renovation rate, impact on CO2 etc.  
	2019
	Local financial authority 
	

	2
	Introduce optional building renovation passport
	 % change in renovation rate, impact on CO2 etc.  
	 2023
	Environmental agency
	

	3
	Example …
	 
	 
	
	

	4
	
	 
	 
	
	


Table 17: Planned economic renovation measures
Legislative and regulatory instruments
	
	Planned measure
	Estimation of impact (energy savings, # of renovations, GHG reductions)
	Timeline (start and end date)
	Responsible department
	Financed by

	1
	Introduce more stringent building code requirements 
	% change in renovation rate, impact on CO2 etc.  
	2020
	Energy and environmental authority
	

	2
	Introduce minimum energy performance requirement of rental buildings 
	% change in renovation rate, impact on CO2 etc.   
	2025
	Energy and environmental authority
	

	3
	Example
	 
	 
	
	

	4
	Example … 
	 
	 
	
	


Table 18: Planned legislative and regulatory renovation measures
Smart use of building data 
	
	Planned measure
	Estimation of impact (energy savings, number of renovations, GHG reductions)
	Timeline (start and end date)
	Responsible department
	Financed by

	1
	Introduce a building logbook 
	Energy savings / CO2  
	2020
	
	

	2
	Example  
	 
	
	
	

	3
	Example 
	 
	 
	
	

	4
	Example … 
	 
	 
	
	


Table 19: Planned measures using smart building data
Training initiatives aimed at developing skills
	
	Planned measure
	Estimation of impact (energy savings, number of renovations, GHG reductions)
	Timeline (start and end date)
	Responsible department
	Financed by

	1
	Develop teaching materials and tools to train banking advisers on actively marketing financing options for energy renovation 
	% change in renovation rate, impact on CO2 etc.  
	2021
	
	

	2
	Train auditors to facilitate nZEB renovations 
	 % change in renovation rate, impact on CO2 etc.  
	 2020
	
	

	3
	Train skilled workforce to ensure high quality renovations
	 
	 
	
	

	4
	Example … 
	 
	 
	
	


Table 20: Planned training and upskilling measures
4.4. [bookmark: _Toc37846304]Financing building renovation measures 
The available financial resources and accessible national or EU funding should always be matched with the building renovation projects with the highest priorities as described in chapter 3. Financial resources and financing options should be assigned to the most suitable projects, e.g. avoiding over-allocation of grants for bankable projects.
[bookmark: _Toc15315586]The importance of financing deep energy renovation and the decarbonisation of the building stock
Article 2a(3)(c) of the EPBD provides for “the use of public funding to leverage additional private-sector investment or address specific market failures”. The following section can be used as a basis for planning how to finance the strategy execution and trigger the inclusion of private investments.
An inventory of existing means to finance deep energy retrofits and leverage investments is key to many policies and measures. The following checklist offers guidance to carry out this inventory:
1. Explore public financing:
(a) Describe how central or local governments could finance the planned renovation. For example, describe potential sources of financing such as fees and taxes that can be used to establish an energy efficiency line in national or local budgets.
(b) Report on grants available for central or local governments to fund energy renovation. Useful clarifications would mention expected sources, and approach and timing of grant applications.
(c) If the renovation strategy should be financed through public borrowing, understand the current and/or expected borrowing terms provided by international financiers.
(d) Quantify the expected coverage of renovation costs for both residential and commercial owners through different types of CAPEX reduction such as tax breaks and government transfers. 
2. Explore potential for financing contributions from end users:
(a) Understand the level of financing available from residential and commercial building owners, which would reveal the potential for leveraging private investments. It is important to recognise the return on investment that private investors would require in order to participate in financing the renovation, and the average payback period that can be achieved. Public investment incentives such as soft loans, property tax exemptions and similar may be needed to bridge this gap.
(b) Describe existing tools and instruments used to leverage private investments. Analyse the results that have been achieved – e.g. calculating how much private investment is triggered by each euro of public incentives would provide a good understanding of the future leveraging potential.
3. Risk assessment and failure prevention:
(a) Analyse any weak points and implementation risks in the financial plan. A good strategy should recognise possible fluctuations in interest rates during the strategy implementation and assess the potential impact. 

Municipalities should develop a financial plan as part of their local renovation strategy. The estimated costs for each measure are part of the reporting guidelines under the Covenant of Mayors’ framework and should be added to the overview of planned renovation programmes (chapter 4.3.)

The financial guidance prepared in the scope of this project gives an overview of public funding schemes at EU and regional level as well as initiatives triggering private resources. 
Accelerate local renovation measures
To accelerate investments in energy efficiency improvements and to fund the required renovation measures, local authorities can benefit from multiple EU funding schemes channelled through national, regional and local institutions. Mobilising adequate financial resources is essential to ensure successful renovation action. 
The following table summarises the central European funds which can be channelled through local banks or other financial institutions and innovative funding schemes that municipal authorities may set up. Additionally, the Covenant of Mayors homepage displays a good interactive funding overview in several European languages showing the multiple financial opportunities and how to access them. 
It is important to note that the EU Multiannual Financing Framework is in the process of revision and will start into a new cycle from 2021-2027 implementing new funding streams. The Smart Finance for Smart Buildings initiative from 2018 is a key programme to accelerate the effective use of public funds, assist local government with technical project development (e.g. by setting up one-stop-shops) and de-risk projects for (private) investors (e.g. through the De-risking Energy Efficiency Platform). In addition, the EU has adopted a Green Deal which aims at increasing deep renovation in the EU even further. Thus, current developments should be checked on a regular basis, especially the InvestEU Fund and the design of the Renovation Wave.
EU Funds
	Accessibility of financial resources for energy efficiency investments

	
	Name
	Scope
	Access

	EU funding schemes
	Operational programmes under European Stability Initiative (ESI) funds, e.g. URBACT 
	National or regional level, depending on the programme
	By applying to calls for proposals on the European Commission’s website

	
	European Bank for Reconstruction and Development (EBRD) Sustainable Energy Financing Facilities scheme (SEFFs)
	EU wide
	Small to medium loans accessible through local financial institutions 

	
	ELENA facility (European Local Energy Assistance)
	EU wide;
implemented by European Investment Bank (EIB)
	Project development assistance (PDA); provides technical assistance for project implementation

	
	Jessica Revolving Fund (channels European Regional Development Fund (ERDF) and national funds)
	EU wide
	Through national financial institutions (or local banks) with support of the EIB

	
	European Energy Efficiency Fund (EEEF)
	EU wide
Initiated by EC, EIB, Cassa Depositi e Prestiti (CDP) and Deutsche Bank
	Submit project proposals directly on EEEF website 

	Innovative instruments & private funding
	Energy service companies (ESCOs)
	Depending on the company
	Municipalities may support the establishment of a local ESCO

	
	Municipal green bonds 
	Depending on the scheme
	Municipalities may issue bonds to finance long-term investments if they comply with legal conditions 

	
	On-bill financing (OBF)
	Depending on the scheme
	Municipalities may set up OBF schemes in cooperation with local utilities

	
	Green mortgages
	EU wide; different banks are active in different geographical regions
	For example, through Raiffeisen bank in Eastern Europe (e.g. Romania); low bureaucracy 


Table 21: Financial resources from the EU and private lenders for energy efficiency investments

Especially for local authorities, project development assistance (PDA) facilities provide technical and advisory services to support municipal officers when applying for larger funding schemes. PDA facilities help overcome initial barriers, such as lack of financial and human resources or lack of specialised knowledge on eligibility criteria and the development of complex project templates.

Figure 8: European PDA facilities
[bookmark: _Toc37846305]Monitoring approach using smart technologies
The in-use monitoring of energy efficiency improvements is crucial to ensure high-quality renovations and exploit the full potential of the wider benefits, such as good indoor air quality and thermal comfort. The use of smart monitoring systems, such as smart meters, is an important way to monitor the energy consumption after renovation measures have been implemented. 
At the same time, digital monitoring is a chance to contribute to the collection of building data at national level. The EPBD requires Member States to include an inventory of the national building stock in their LTRS (Article 2a), which demands a comprehensive and detailed collection of building data, such as building types, building age, energy consumption and heating systems, as described in chapter 2.1. 

	Smart building aspect
	Status

	Roll out of smart meters 
	% of buildings equipped 

	Regulatory framework for demand response 
	Description

	Dynamic price signals heating/electricity 
	Description

	Self-consumption of on-site renewable production
	Description

	Market uptake and infrastructure for electric vehicles 
	Description

	Energy storage possibilities 
	Description

	Existence of “smart cities”
	Names and links 


[bookmark: _Toc15315595]Table 22: Parameters to track usage of smart technologiesMunicipal Energy Management (EUKI project)
The EUKI-supported project MEM supports the implementation of a customised energy management model in the Bulgarian municipality of Elin Pelin. It assesses and evaluates the energy consumption of several municipal buildings, providing the necessary measurement equipment to promote strategies for reducing energy consumption and supporting energy efficient renovation, through no- and low-cost technical and non-technical (organisational and behavioural) measures. Building on this concept, the new MEMS project is developing a systematic municipal energy system, based on the ISO:50001 standard. It is supported by a web-based analytic tool, and aims to attract market financing based on reliable monitoring of the actual building performance.


[bookmark: _Toc37846306]Overview of resources on municipal renovation strategies
[bookmark: _Toc37846307]BuildUpon² 
BuildUpon² follows the first phase of the BuildUpon project by bringing European cities, national governments and a wide range of stakeholders together to lead the path towards a net-zero building stock in 2050. Funded by the EU’s Horizon2020 programme, it is the world’s largest collaborative project on multi-level building renovation.
By providing guidance and knowledge transfer to local authorities, the project supports the development and implementation of strategies and solutions to accelerate energy efficiency improvements in the building sector. The project is currently being implemented by the European network of the World Green Building Council, Climate Alliance and BPIE. 
[bookmark: _Toc37846308]EmBuild
The Horizon2020 funded project Embuild supported public authorities in Southeast European countries to prepare long-term renovation strategies for mobilising investment in the energy efficient renovation of the building stock. The project focused on knowledge exchange and capacity building activities in Bulgaria, Croatia, Germany, Romania, Serbia and Slovenia and achieved the development of public building renovation plans in more than 100 municipalities. 
Up to 2018, 1,500 public officers were involved in training, workshops and roundtable discussions to push deep renovation of buildings in their municipalities. EmBuild created a stakeholder network of parties involved in the formulation, implementation and/or monitoring stages of renovation strategies for the public sector in each country. The EmBuild Navigator displays online guidance for public officers, including on how to improve the investment climate at local level and stakeholder involvement.
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[bookmark: _Toc15315603][bookmark: _Toc37846310]ANNEX 1: EU funding programmes
EU funding instruments and programmes that can be used by municipalities include: 
· European structural & investment funds (ESIF): €18 billion is allocated to energy efficiency over the period 2014-2020, including €13.4 billion for energy efficiency in public and residential buildings; €3.3 billion for energy efficiency in enterprises, with a focus on SMEs; and €1.7 billion for high-efficiency cogeneration. 
· The European Regional Development Fund (ERDF) is one of the EU’s five structural and investment funds, with the purpose of reducing inequalities between different EU regions. Around €199 billion has been allocated so far to this fund for the 2014-2020 programming period. The ERDF’s investment priorities include support to energy efficiency, smart energy management and renewable energy use in public buildings and the housing sector. In addition, at least 5% of ERDF resources allocated at national level under the investment for growth and jobs goal are to be allocated to integrated actions for sustainable urban development (please see under JESSICA).
· European Fund for Strategic Investments (EFSI) is a €16 billion guarantee from the EU budget, complemented by a €5 billion allocation of the European Investment Bank (EIB)’s own capital, aiming to unlock additional investment of at least €315 billion over a three-year period. From 2021 it will be replaced by the InvestEU fund.
· ELENA (European Local Energy Assistance): This EU project development assistance facility aims to help private and public project promoters develop ambitious and large-scale (>€30 million) investments in the areas of energy efficiency, distributed renewable energy and urban transport. Since its establishment in 2009, the ELENA facility, managed by the EIB, has awarded around €110 million of EU support, triggering an estimated investment of more than €4 billion on the ground. 
The ELENA facility provides grants for technical assistance in areas such as significantly improving energy performance of public and private buildings, integration of renewable energy sources into the built environment, and renovating, extending or building new district heating/cooling networks. Grants can be used to finance costs related to feasibility and market studies, programme structuring, business plans, energy audits and other preparatory steps for development and implementation of the investment programmes. Typically, ELENA supports energy efficiency programmes above €30 million with a three-year implementation period. It can cover up to 90% of technical assistance/project development costs. The annual grant budget is currently €40-50 million. For energy efficiency investments, the total investment costs to be supported must be at least 20 times the amount of the ELENA grant.[footnoteRef:3] [3:  www.eib.org/en/products/advising/elena/index.htm, www.eib.org/attachments/documents/elena_faq_en.pdf] 

· Private Finance for Energy Efficiency (PF4EE) provides a risk-sharing facility designed to reduce the credit risk faced by financial intermediaries when lending to the energy efficiency sector. It is managed by the EIB. The PF4EE facility also includes technical assistance to financial intermediaries for developing energy efficiency lending. With a total EU contribution of €80 million, the facility was expected to support total investment up to about €540 million for 2014-2017.
· The European Energy Efficiency Fund (EEEF) provides tailored financing (both debt and equity instruments) in particular for energy efficiency projects but also for renewable energy and clean urban transport projects. Beneficiaries are local or regional public authorities or entities acting on their behalf. It was established in 2011 with a global volume of €265 million.
· JESSICA (Joint European Support for Sustainable Investment in City Areas) is an initiative that supports integrated, sustainable urban renewal projects, through a range of sophisticated financial tools such as equity investments, loans and guarantees. An important feature of JESSICA is that, through a separate Urban Development Fund, it supports projects belonging to “integrated and sustainable” urban development plans (including different policies, projects and proposals that add up to more than the sum of the individual parts) that usually exist in cities and urban areas of many Member States. 
JESSICA is not a new source of funding, but rather a new way of using existing grant allocations from the structural funds. In one recent successful example, JESSICA was used as a revolving fund and accompanied funds coming from the ERDF and private resources. Being dependent on the structural funds, JESSICA follows their project eligibility rules (e.g. see under ERDF). 
[bookmark: _Ref486520094][bookmark: _Toc488247511]

Figure 9 - EU Funding Streams for EU and non-EU countries (2014-2020)
[bookmark: _Toc15315604]

[bookmark: _Toc37846311]ANNEX 2: Financial step-by-step guidance
1. Define the problem
· What is the strategy’s purpose?
· Who should be involved?
· Possible energy renovation benefits
2. Understand the starting position
· Building stock analysis
· Available financial resources
· Investment/borrowing capacity of the local government 
· Budget lines for energy efficiency
· Budget transfers for energy efficiency purposes
· Borrowing capacity/willingness
· [bookmark: _Hlk2589226]Available financing sources
· Investment/borrowing capacity of residential sector 
· Household disposable income
· Household energy expenses
· [bookmark: _Hlk2589315]Available financing
· Investment/borrowing capacity of commercial sector 
· Borrowing capacity of an average company
· Available financing
· Relevant industries 
· Legal requirements 
· Existing policies
· Planned policy changes 
3. [bookmark: _Hlk2593977]Set the target
· Define the target 
· Explain the target that should be achieved, and when (e.g. maximise the economic return on energy efficiency investments)
· Define the methodology for measuring the target (set the method for measuring economic return, in this case)
· financial modelling 
· technical modelling
· cost-effective approach to renovation
· Define what is needed to reach the target, and when (given the starting position, i.e. step 2)
· Which buildings to renovate
· How many buildings to renovate
· How deep the renovation should be
· What resources will be needed
· Expected financing from the local government 
· Expected financing from the building owners
· Securing the actions
· How to make stakeholders participate
· Marketing analysis for residential sector
· Why the owner would invest (a view from his/her perspective)
· Find his/her optimal debt/equity balance 
· How to explain this to the owner
· Marketing analysis for commercial sector
· Why the owner would invest (a view from his/her perspective)
· Find his/her optimal debt/equity balance
· How to explain this to the owner
· Define what is needed from new policies and actions	
· Resolving different obstacles
· Which policies should be introduced and when
· How to finance the strategy
· Government financing (local/central)
· Participation of residential sector
· Participation of commercial sector
· Sources of funding that will be used
· Financing by building owners
· Residential sector
· Commercial sector
4. Plan strategy execution
· Detailed timing and project management planning
· Organisational structure of the local/central government
· Existing structure
· Required changes
· Information sources
· Other practical issues for execution
5. How to monitor and react to potential setbacks
· Risk assessment
· What can go wrong
· Possibility for bad things to happen
· How to solve potential problems while executing the strategy (i.e. outline different scenarios with solutions that would work)
· What should be monitored
· Monitoring frequency
· Reacting in case of bad execution
6. How to learn from what will be done
· What can be learned
· Data collection
7. Strategy consultations 


[bookmark: _Toc15315605][bookmark: _Toc37846312]ANNEX 3: Public building template 
	Building: 

	year of construction: 
	building / technical infrastructure

	building type: 
	e.g. administration building, school

	energy carrier for heat:
	oil / natural gas / electric energy …

	type of heat supply:



	☐ single stoves
☐ constant temp. boiler
	☐ low temp. boiler 
	☐ condensing boiler 
☐ heat pump
☐ CHP
☐ district heating

	age:
	☐ > 20 years
	☐ 10 – 20 years 
	☐ < 10 years

	heating system:
	radiators, floor heating, ventilation with heating etc.

	heating circuit pumps:
	☐ unregulated
   multi-level 
	☐ with electronic control
	☐ high-efficient pumps

	insulation of heating pipes:
	☐ none, with voids
	☐ sufficient

	☐ good

	control and regulation system:
	☐ faulty/broken
☐ hard to operate
	☐ ok, but no documentation (available)
	☐ central control
☐ single room control
☐ building control system

	heating times adapted to building use:
	☐ no
	☐ unknown
	☐ yes

	heating curve adapted to the standard of the building:
	☐ no
	☐ unknown
	☐ yes

	hydraulic balanced system:
	☐ no
	☐ unknown
	☐ yes

	ventilation:
	with windows, mechanical etc.

	mechanical ventilation:
	
□ no heat recovery
□ no maintenance
□ no automatic control

	□ heat recovery 
< 60% efficiency
□ cleaning or changing filters
□ simple automatic control
	□ heat recovery 
> 60% efficiency
□ periodical professional maintenance 
□ automatic frequency control

	cooling:
	□ SEER<2.5
□ automatic control 
by temperature
	□ 2.5<SEER<3.5
□ automatic control by temperature and occupancy schedule

	□ SEER>3.5
□ automatic control by temperature – limited range, occupancy schedule and open windows

	domestic hot water:
	☐ none	☐ decentral	☐ central	☐ circulation




European project development assistance (PDA) facilities


ELENA facilities
Joint initiative by EC and public banks (EIB, KfW, EBRD) under H2020 Programme


FI-COMPASS 
An online platform providing advisory services and a knowledge hub for European Structural and Investment Funds (ESIF)


Sustainable Energy Investment (SEI) Forums 
SEI Forums involve national and international stakeholders to share best practices and boost investments





JASPERS 
EC and EIB initiative to support local authorities in project preparation for EU funds


European Energy Efficiency Fund (EEEF)
Assistance facility financing both project development and investments


Private Finance for Energy Efficiency (PF4EE)
Risk-sharing facility managed by the EIB including technical assistance 



European Fund for Strategic Investments (EFSI)


Purpose: It aims to overcome current market failures by addressing market gaps and mobilising private investment. The most financially viable projects are selected without any geographic allocation.  


Energy focus: Development of the energy sector in accordance with the Energy Union priorities (gas, energy efficiency, renewables etc.).


Financial instrument: Loans, guarantees and equity financing. 


European Energy Programme for Recovery (EEPR)


Purpose: It provides financial grants for projects in the energy field in order to contribute to economic recovery, security of energy supply and reduction of greenhouse gas emissions.  


Energy focus: Development of the energy sector in accordance with Energy Union priorities (gas,storage, energy efficiency, renewables etc.).


Financial instrument: Mainly grants, but also loans, equity and guarantees through the European Energy Efficiency Fund.


Total funds: €3.96 billion.


Total funds: €21 billion (€16 billion in guarantees from the EU and €5 billion from the European Investment Bank). 



European Regional Development Fund (ERDF)


Purpose: It is aimed at reinforcing economic and social cohesion within the European Union by redressing the main regional imbalances.


Energy focus: From at least 12% (in least developed countries) to at least 20% for supporting the shift towards a low-carbon economy in all sectors. 


Financial instrument: Mainly grants, but increasingly financial instruments.


Total funds: €196.58 billion. 


Cohesion Fund (CF)


Purpose: It is aimed at Member States whose gross national income (GNI) per inhabitant is less than 90% of the EU average. It aims to reduce economic and social disparities and to promote sustainable development. For the 2014-2020 period, the Cohesion Fund concerns Bulgaria, Croatia, Cyprus, the Czech Republic, Estonia, Greece, Hungary, Latvia, Lithuania, Malta, Poland, Portugal, Romania, Slovakia and Slovenia.


Energy focus: Support the shift towards a low-carbon economy in all sectors.


Financial instrument: Mainly grants, but increasingly financial instruments.


Total funds: €63.4 billion. 



The EU Emissions Trading System (EU ETS)


Purpose: The European Union launched the EU ETS in 2005 as the cornerstone of its strategy for cutting greenhouse gas emissions. It operates in the 28 EU countries plus Iceland, Liechtenstein and Norway.


Energy focus: At least 50% of the revenues from allowances are allocated for climate purposes (energy efficiency, RES, carbon capture and storage, etc).


Financial instrument: Since 2013, auctioning is the default method of allocating emission allowances. The use of revenues is determined at national level.


Total funds: €11.7 billion from auctioning allowances in 2013-2015; higher in future due to carbon price increases.



Instrument for Pre-accession Assistance (IPA)


Purpose: The IPA is the means by which the EU supports reforms in the 'enlargement countries' with financial and technical help. It allows beneficiary countries to prepare themselves for successful participation in EU cohesion policy after accession.


Energy focus: Key sectors include energy, transport, environment and climate action.


Financial instrument: Financial assistance (grants) from the EU to support strategic sectors.


Total funds: €11.7 billion.


Neighbourhood Investment Facility (NIF)


Purpose: The Neighbourhood Investment Facility (NIF) is a mechanism aimed at mobilising additional funding to finance capital-intensive infrastructure projects in EU partner countries covered by the European Neighbourhood Policy (ENP), including Ukraine and Moldova.


Energy focus: Key sectors include transport, energy, environment and social development.


Financial Instrument: Grants, often to leverage loans from European banks (EIB, EBRD).


Total funds: €1.07 billion (for the period 2008-2014).


EPC distribution/age of building stock 
A	>	1900	1901-1960	1961-1980	1981-2000	2001-2010	>	2010	0	0	0.03	0.08	0.18	0.37	B	>	1900	1901-1960	1961-1980	1981-2000	2001-2010	>	2010	0.02	0.02	0.03	0.13	0.18	0.24	C	>	1900	1901-1960	1961-1980	1981-2000	2001-2010	>	2010	0	0.01	0.02	0.12	0.12	0.18	D	>	1900	1901-1960	1961-1980	1981-2000	2001-2010	>	2010	0.2	0.22	0.22	0.15	0.15	0.1	E	>	1900	1901-1960	1961-1980	1981-2000	2001-2010	>	2010	0.08	0.1	0.15	0.12	0.12	0.08	F	>	1900	1901-1960	1961-1980	1981-2000	2001-2010	>	2010	0.1	0.15	0.15	0.15	0.2	0.03	G	>	1900	1901-1960	1961-1980	1981-2000	2001-2010	>	2010	0.6	0.5	0.4	0.25	0.05	0	
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Lack of competent advice: on possible measures and
steps to renovation

Lack of awareness among customers and investors of
the wide range of beneits deep renovation entalls.

No pilotsites: Many local regions lack isble examples
of proven deep energy renovation projects.

Lack of skil:n the supply chain,
Culture to maximise profits with minimal effort:
resulting in sub-optimal works.

Lack of training on deep renovation: or local
administrations (incuding builing control and
supervision bodies), energy auditors, designers and
construction companies.

‘Ownership structures: in multi-family buidings mean all
occupants must agree to proceed with the works.
‘Overlaps within ministris responsible for bullding
creating plecemeal regulations and laws

Low energy price:
financialy attractive.

Obstacles to access energy efficiency services: including
Energy Performance Contracting.

Limited access to financing: n both public and private.

‘aking deep renovation less

sector.
Public procurement: process favours lowest price.
Long payback periods: due to elatively high upfront
costs of renovation compared to energy prices

.
- O = Potential MEASURES
4

Communication campaign: t shed ight on the benefits of
deep renovation - led by the central Government and
supported atlocal level.

Capacity bullding campalgn and training: at a loca level
for energy auitors, certifers, designers and construction
companies

Promote demonstration projects: to exemplify the
benefits and viabity of deep renovation.

Promote demonstration projects at the loca level: to
exemplity the benefits and viabilty o deep renovation.

(One-stop-shops: or advice on renovating buldings.
Provide tailored advice to building owners and investors:
on deep renovation (for example, bulding passports.

Set out clear guidelines: for measuring, review and
verification of actual energy savings from deep renovation
projects.

Practical training: for building professionals to ensure a
qualitative renovation process with intended results.
Introduce energy performance requirements: for the
renovation of public buidings.

Phase-out: of the worst performing buildings.

Ensure a transparent renovation process: with guarantees.
for the tenants.

Revise the legilation saying that all tenants must agree on
renovation measures.

Prioriise subsidies and support for deep renovation of
homes of low -income families: o tackle energy poverty
and improve health.

Incentives for deep renovation: of multi-family homes.
Stimulation of the market for Energy Performance.
Contracting: and Energy Service Companies.

Public procurement processes: that focus on additional
variables other than the lowest price.

Shift provisional energy subsidies: to lasting investments
nenergy efficiency programmes.
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