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[bookmark: _Toc15315564]INTRODUCTION 
National governments are required to establish “long-term renovation strategies for mobilising investment in the renovation of the national stock of residential and commercial buildings, both public and private” by 10 March 2020. In the past, EU Member States had to set up a long-term renovation strategy (LTRS) to comply with the EU Energy Efficiency Directive EED (2012/27/EC). This requirement moved into the amended Energy Performance of Buildings Directive EPBD 2018/844. With substantial amendments, the long-term renovation strategies are now even more comprehensive. In addition, the Governance Regulation (Regulation (EU) 2018/1999) set new requirements in terms of planning and reporting for national renovation strategies as part of National Energy and Climate Plans (NECPs). It entered into force on 14 December 2018. By 10 March 2020, Member States must provide their new renovation strategy to the European Commission.
This template is meant to support national governments to set up their long-term renovation strategies according to current legal provisions. It complements the EPBD Guidance for Public Officers [1], which spells out the process of how to set up a renovation strategy including the required public consultation requirements. 
National strategies can only be successful with the involvement of regional and local authorities, since they will be required to design and implement detailed action plans to deliver national plans. These plans allow policies and measures to be tailored to address local challenges. National renovation strategies should develop over time (biennial progress reports and updated/new strategies every five years), taking account of new strategies at local and regional level.
Furthermore, national governments are required to renovate 3% of buildings owned and occupied by central government every year as required by Article 5 of the EU Energy Efficiency Directive. This requirement aims to ensure that public buildings lead by example and provide the stimulus for developing the market for energy efficiency improvements in the entire building stock. The experience of implementing this at national level can be rolled out to or up from regional and local governments. 
There have been ample requirements in the past to set up strategies for energy efficiency policy-making such as the national energy efficiency action plans (NEEAPs). Where such plans already exist, their structure and content should be reinforced by the renovation strategies, and vice versa.
Under the new Article 2a of the revised 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 and provide information about implementation in their integrated national energy and climate progress reports. 
How to read this template
This template is designed to help national government officials to develop effective long-term renovation strategies that fulfil the amended EPBD requirements. Each chapter starts with a grey box where the EPBD requirements are listed and explained according to the EPBD Guidance note by the European Commission [2]. It then provides sample sections to be included in national long-term renovation strategies including suggestions for tables and graphs as well as short explanations of the content to be provided in the respective section. The separate EPBD Guidance Document can be used for additional information on how to set up a national long-term renovation strategy [1].
Sentences put in square brackets are meant as instructions for the reader to fill in the respective part of the template. As an example, [Set out the governance objectives and link with Roadmap chapter of the strategy] is an instruction to add a paragraph on the respective governmental objectives in the building sector and link these objectives with the part of the long-term renovation strategy dedicated to the roadmap to make sure that targets, measures and timelines are matching and that each part of the strategy feeds into the roadmap.

[bookmark: _Ref2069351][bookmark: _Toc15315565]Roadmap
Article 2a(2) of the revised EPBD provides that the LTRS must include a roadmap which is comprised of measurable progress indicators and milestones:
In its long-term renovation strategy, each Member State shall set out a roadmap with measures and domestically established measurable progress indicators, with a view to the long-term 2050 goal of reducing greenhouse gas emissions in the Union by 80-95 % compared to 1990, in order to ensure a highly energy efficient and decarbonised national building stock and in order to facilitate the cost-effective transformation of existing buildings into nearly-zero-energy buildings. 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.
Underpinning the roadmap is the objective of achieving a highly energy efficient and fully decarbonised building stock –essential to delivering the EU goal of reducing greenhouse gas emissions. A decarbonised building stock is not defined in EU legislation but can be considered as a building stock whose carbon emissions have been reduced to zero, both through reducing energy needs and by ensuring that remaining energy needs are met to the extent possible from zero-carbon sources. This approach allows various routes to decarbonisation, taking into account the national energy mix, preferences, potential and characteristics of each Member State. 
As the strategies aim at having a "long-term" vision, Member States should go beyond a simple inventory of existing measures (which provide the near-term elements) and should provide a long-term outlook on the evolution of future policies and measures. The roadmap framework in the new Article 2a seeks to achieve this.
Roadmaps must be comprised of measurable progress indicators and indicative milestones. 
Indicators can be quantitative or qualitative variables to measure progress towards achieving a goal. Under Article 2a(2) of the revised EPBD, Member States should set measurable progress indicators with a view to meeting the EU’s long-term 2050 goals. These indicators can be revised if necessary and are intended to facilitate the assessment of progress towards the goal of reducing greenhouse gas emissions and achieving a highly energy efficient and decarbonised national building stock.
Milestones can be quantitative or qualitative goals. Under Article 2a(2) of the revised EPBD, Member States must set indicative milestones for 2030, 2040 and 2050 and specify how they will contribute to achieving the Union's energy efficiency targets under the EED. Member States can tailor their milestones and indicators to their own specificities. The intention is not to introduce a sectoral target for the building sector, nor to establish legally binding targets. Instead, Member States define their own specific milestones and can decide whether to make such goals binding for the building sector (thus going beyond obligations in the revised Directive). However, Member States should keep in mind that the setting of ambitious and clear milestones is key to reducing investor risks and uncertainties and engaging stakeholders and business. The availability of consistent and reliable data is a major factor in determining such indicators. 
Each long-term renovation strategy should set out a comprehensive roadmap that links targets and measures to a clear timescale and shows how the sections of the strategy link to each other. Since such a roadmap gives an overview of the overall degree of ambition, it should be displayed at the beginning of each strategy even though it will have to be completed at the very end of setting up the strategy.
[bookmark: _Toc15315566]Political vision for the building stock by 2050 
This section should include a summary of relevant climate and energy targets. In particular, it should show how the strategy feeds into the National Energy and Climate Plan and the fulfilment of commitments under the Paris Agreement to reduce greenhouse gas emissions. Long-term renovation strategies should provide targets and measures that will lead to a highly energy efficient and decarbonised building stock by 2050. Although there is no official European definition of a decarbonised building stock, it is generally understood to be achieved through a combination of reduced energy consumption and a switch to renewable energy, while considering the added value of building renovation in terms of comfort for occupants. Furthermore, by 2050 Member States are meant to transfer their whole building stock to a nearly zero-energy building (nZEB) level. 
[bookmark: _Toc15315567]Defining 2050 target and milestones for the building stock 
Since buildings are a crucial pillar of energy efficiency policy, the LTRS should include an estimate of the contribution of renovation to the target of improving energy efficiency by 32.5% by 2030, as defined by Member States in accordance with Article 3 of the EED. This information can help policy makers shape future energy efficiency policies and design appropriate measures.
The following table presents several possible milestones that can be easily measured based on the information that should already be included and updated under the “overview of the building stock”. The suggestions are in line with the European Commission’s guidance note.
	What
	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
	 
	 
	 



The roadmap would benefit from a visualisation of the building stock transition. As an example, Figure 1 illustrates the transition based on energy performance certificates (EPCs), as renovated/upgraded buildings receive a higher EPC rating. This approach requires an EPC registry that is reliable and regularly updated. 

Figure 1: Example of how a long-term decarbonisation path can be illustrated through EPC ratings
The roadmap could also be visualised through the sector’s energy consumption. Figure 2 shows the energy consumption for residential buildings in the EU. This roadmap should aim to explain how new and future policies and measures will close the gap between “business as usual” and the “decarbonisation path”. 

Figure 2: Visualisation of a long-term decarbonisation path based on energy consumption in the buildings sector. 
[bookmark: _Toc15315568]Enforcement and compliance strategy
A good strategy can only be impactful if it is properly implemented, so it’s important to provide enforcement mechanisms when setting up the strategy. 
Setting up the roadmap
Implementation requires the development of regulation and support programmes according to the timeline provided by overall sectoral targets. Defining measures for implementing the roadmap takes time and requires substantial political will and persistence. It may be useful to establish a taskforce including policy makers from all departments and levels to take forward implementation. Inclusive consultation during implementation is also required. Independent analysis will help to define a set of policies and actions along the timeline that could realistically deliver the targets.
Monitoring progress
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. Establishing an independent committee to monitor and report progress on the strategy on an ongoing basis can be useful to gather recommendations for improvements and updates. In addition, Member States are required to report on their progress on implementing the LTRS in the “biennial progress reports” required under the Governance Regulation. The first of these reports is due by 15 March 2023, then every two years after that.
Risk assessment 
A thorough risk assessment will help to prevent failure and minimise risks of non-implementation. It should identify weak points and possibilities for failure when designing and implementing instruments. Special attention should be focused on the risks regarding financing as well as on those scenarios involving high uncertainties. Public acceptance is another major issue that must be taken into account. In a second step, the assessment should define in advance how to address these risks. This could result in a detailed list of prevention measures (before it happens) and solutions (after it happens).

[bookmark: _Toc15315569]Overview of the national building stock 
The purpose of this section is to provide a comprehensive assessment of the existing building stock. The basis of a good renovation strategy is establishing an accurate understanding of the building stock, including age, building typology, heating source etc. A detailed, bottom-up breakdown by building type, age, energy carrier, climatic zone, energy performance, occupancy and ownership is a fundamental knowledge requirement to underpin subsequent steps in the strategy.
Article 4(a) of the EED already provided the starting point for LTRS by requiring an overview of the national building stock. 
[bookmark: _DV_C189]Article 2a(1)(a) of the revised EPBD adds to this by requiring Member States to include the “expected share of renovated buildings in 2020" in their LTRS. 
The expected share of renovated buildings may be expressed in different ways such as: 
· percentage (%)
· absolute number
· m2 of renovated space per type of building. 
Renovation depth could also be used to better describe the nature of renovated buildings, such as "light," "medium" and "deep". Transformation into nZEBs could be another indicator.[footnoteRef:2]  [2:  The following renovation depths have been developed in the context of the EU Building Stock Observatory, based on primary energy savings: light renovations (less than 30%); medium renovations (between 30% and 60%); deep renovations (beyond 60%). nZEB renovations are not defined in terms of a specific primary energy saving threshold, but according to official national nZEB renovation definitions. ] 

"Expected share" is not intended as a binding target but rather as a figure that realistically represents the likely rate of completed building renovation in 2020. Member States can also mention the expected share of completed renovation for 2030, 2040 and 2050, in line with the requirement to provide indicative milestones for these years.
Buildings should be categorised according to year of construction; possible past renovation attempts; general uses; associated energy consumers; calculated, measured or estimated energy consumption; and heating system types. As a minimum, for public buildings the floor area (expressed in square metres) and data on the energy performance should be collected in the overview. Data on energy performance means data on energy consumption or total energy use, or data from EPCs. The EPCs required for buildings (over 250 m²) occupied by public authorities and frequently visited by the public could provide a useful source of data and information on public buildings. These may have already been compiled, to some extent, at a national level, where inventories of buildings owned and occupied by central government should be developed. 
[bookmark: _Toc15315570]Composition of the building stock
This chapter is divided in several subchapters each dedicated to collect and display information on the composition of the building stock. The tables and graphs are exemplifying which data should be collected and how they could be displayed.


[bookmark: _Toc15315571]Building typology 
For public buildings, the starting point should be buildings owned and/or occupied by public authorities (central, regional and local governments). This could include social housing but is expected to be mainly public buildings used for administrative offices and local services. 
	Main typologies
	Building typologies
	What kind of data?

	Public buildings
	Offices & administrative buildings
	Gross floor area (m2)
Heated floor area (m2)

	
	Educational buildings
Hospitals & health facilities
	Age (year built) 


	
	
	Building performance (u-value for 
different components)
Energy consumption (kWh/m2/year)

	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 
	 

	
	Other
	 

	Residential buildings
	Single-family buildings
Multi-family buildings
	Gross floor area (m2)
Heated floor area (m2)

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



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 3 below is a random sample to illustrate a way to display the building stock according to age bands.

Figure 3: An illustration of building stock composition according to age bands
[bookmark: _Toc15315572]Energy consumption of the building stock
[Provide data on energy consumption according to different categories and subcategories]
	
	Subcategories
	Value & unit 

	Energy use
	Heating 
	kWh/m2

	
	Cooling
	% of total energy use 

	
	Ventilation
	 

	
	Hot water 
	 

	
	Lighting
	 

	
	Appliances
	 

	Energy source
	On-site renewables 
	kWh/m2

	
	Biofuel
	% of total energy use 

	
	Wood 
	 

	
	Natural gas 
	 

	
	Oil
	 

	
	Coal 
	 

	
	Peat
	 

	
	Lignite
	 

	
	Etc. 
	 

	Energy supplies
	Electricity
	kWh/m2

	
	District heating
	% of total energy use 

	
	Heat pumps
	 

	
	Boiler
	 

	
	Etc.
	 



Figure 4: Example of composition of energy consumption in buildings
[bookmark: _Toc15315573]Energy use per building type and age 
[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

	Commercial buildings
	 
	 
	 
	 
	 
	 

	Single-family buildings
	 
	 
	 
	 
	 
	 

	Multi-family buildings
	 
	 
	 
	 
	 
	 


[bookmark: _Toc15315574]Distribution of the buildings' energy classes
The long-term renovation strategy would benefit from additional details on the building performance level for different building typologies. One useful indicator would be the number of EPCs and their labels according to different age bands. Another example would be the average energy consumption (or u-value) per age band. 
	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
	 
	 
	 
	 
	 
	 



Figure 5: Example of distribution of EPC ratings according to age band.
[bookmark: _Toc15315575]Renovation activities 
In addition to requirements that already existed under Article 4(a) EED, Member States will now have to include the expected share of renovated buildings in 2020 in their overview of the national building stock. Beyond the number of renovations, it is helpful to define these in terms of depth, such as "light," "medium" and "deep", or transformation into nZEBs.
	What
	Data

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

	Number of deep renovations (>50% 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



Figure 6: Illustration of buildings renovation rate, past and planned
[bookmark: _Toc15315576]Nearly zero-energy buildings
According to the EPBD, Member States should have defined nZEBs, considering their country-specific climate conditions, primary energy factors, ambition levels, calculation methodologies and building traditions. 
[Add details on the nZEB definition]
	What
	Data

	Number of nZEBs
	Number/m2 (per building sector)

	Share of nZEBs in whole building stock
	% of total m2 

	Change from last year
	% increase of nZEBs 


[bookmark: _Toc15315577]Ownership and tenure status 
Information on ownership and tenure is needed to develop an effective renovation strategy. 
	Status
	Building type
	Examples
	What kind of data?

	Ownership 
	Single-family buildings
	Private households
	% of dwellings

	
	Multi-family buildings
	Housing companies 
	% of floor area

	
	Commercial buildings
	Joint-stock property companies
Businesses
Local authorities
National authority 
	Number of dwellings

	Tenure
	Single-family buildings
	Owner occupied
	% of dwellings

	
	Multi-family buildings
	Rented
	% of floor area

	
	
	Other 
	


[bookmark: _Toc15315578]Public buildings
As a minimum for public buildings, the floor area (expressed in square metres) and data on energy performance should be collected in the overview. Data on energy performance means data on energy consumption or total energy use, or data from EPCs. These may have already been compiled, to some extent, at a national level, where inventories of buildings owned and occupied by central government should be developed.[footnoteRef:3]  [3:  Article 5 of the EU Energy Efficiency Directive 2012/27/EU requires Member States to establish and make publicly available an inventory of heated and/or cooled central government buildings with a total useful floor area over 250m2.] 

	Step 1: Identify main building categories:
Public buildings:
i) Offices/administrative buildings  
ii) Educational buildings 
iii) Hospitals/health establishments
iv) Sports and leisure facilities/ cultural centers 
Commercial buildings:
i) Offices  
ii) Health establishments  
iii) Hotels  
iv) Sports and leisure facilities/ cultural centers 
v) Warehouses/data centres 
vi) Retail premises (including restaurants) 
vii) Other
Residential buildings:
i) Single-family houses
ii) Apartments/multi-residential dwellings  
Other types of energy-consuming buildings
	The starting point should be buildings owned and/or occupied by central government. This could include social housing but is expected to be mainly public buildings used for administrative offices and services.
Residential and commercial buildings need to be included only if the strategy includes such buildings.

	Step 2: Identify age bands which have a material bearing on building energy performance:
i) Traditional construction types, including historic/heritage buildings (typically pre-1900) 
i) Buildings constructed prior to regulations on energy performance (e.g. 1901-1960) 
ii) Early-phase building regulations (1961-1980) 
iii) Mid-phase building regulations (1981-2000) 
iv) New (2001-2012)
	These age bands can be adapted according to those used in national statistics and to the introduction and development of energy efficiency criteria.
The categories date ranges, such as early and mid-phase buildings regulations, depend on when such regulations were introduced.

	Step 3: Identify main climatic zone[s] that have an impact on building energy performance
	For municipalities, this is likely to be limited to one zone. 

	Step 4: Quantify the number, type, size (treated floor area) of each combination of building type and age band 
	If there are 9 building types and 5 age bands, this results in a matrix of up to 45 combinations. However, it will be possible to group many of the non-residential building types/age bands, so the number of combinations will in practice be less than this. This is particularly the case when focusing on public buildings.

	Step 5a: Identify split by owner – public/private/mixed
Step 5b: Identify split by tenure – owner occupied/rented/ mixed
	This section is only relevant when looking at all building categories.

	Step 6: Identify the energy use and performance characteristics of each building combination:
i) Construction type and U-value of main building elements: 
(1) Floor 
(2) Walls 
(3) Windows and external doors 
(4) Roof
ii) Air infiltration rate
iii) Energy systems (in all cases, please identify typical replacement lifecycles): 
(1) HVAC system type/performance level/controls 
(2) Hot water provision 
(3) Lighting systems/controls
iv) Maintenance regimes (e.g. mandatory annual safety checks/servicing)
v) Energy use for: 
(1) Heating 
(2) Cooling 
(3) Ventilation
(4) Hot water 
(5) Lighting 
(6) Appliances
vi) Energy carriers: 
(1) Gas (natural gas or LPG) 
(2) Liquid fuels (oil, etc.) 
(3) Solid fuels (coal, etc.) 
(4) Renewable energies:  
(a) Solar energy for hot water generation 
(b) Solar PV  
(c) Wind  
(d)Heat pump (type and coefficient of performance)  
(e) Biomass (wood chips, wood pellets) 
(f) Biogas 
(g) Other (specify) 
(5) District heating (identify energy carriers)
	Some of this information may be difficult to obtain, particularly for old buildings and those partially renovated over time. The purpose of this step is to identify energy performance and technical characteristics of typical building archetypes.


[bookmark: _Toc15315579]Identification of worst-performing segments of the building stock
Member States are to 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 
· Urban districts: e.g. a suburb with high levels of energy poverty 
· 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 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 

	Building performance / EPC
	Average U-Value, EPC label 

	Space heater
	 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 




[bookmark: _Toc15315580]Identification of cost-effective approaches to renovation 
Article 4(b) of the EED already provided that LTRS must identify cost-effective approaches to renovation relevant to building type and climatic zone.
[bookmark: _DV_C191]Article 2a(1)(b) of the revised EPBD adds to this by requiring Member States to consider “potentially relevant trigger points, where applicable, in the life-cycle of the building”. 
Recital 12 of Directive (EU) 2018/844 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”. 
A trigger point could be a:
· Transaction (e.g. the moment of sale, rental[footnoteRef:4] or lease of a building, its refinancing, or a change in its use)  [4:  Recital 9 of Directive (EU) 2018/844 encourages Member States to consider introducing or continuing to apply requirements for a certain level of energy performance for rental properties, in accordance with EPCs. This type of measure, which would go beyond the requirements of the revised EPBD, would introduce a requirement to renovate worst-performing buildings before they are rented.] 

· Renovation (e.g. an already-planned wider non-energy related renovation)[footnoteRef:5]  [5:  Such renovations could include for example those related to improving accessibility for people with reduced mobility or to the removal of asbestos.] 

· Disaster/incident (e.g. fire, earthquake, flood).[footnoteRef:6] [6:  Interventions after a disaster or incident may be urgent and/or temporary. However, efforts should still be made for energy efficiency requirements to be taken into account. Member States could explore the possibility of incentivising insurance companies to inform clients of financing instruments available in the Member State (thereby also reducing their costs following a natural disaster/accident).] 

Certain buildings may not be subject to trigger points and therefore 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: _Toc15315581]3.1 Step-by-step approach
The table below is an outline of what should be included and considered when identifying potential approaches, and advice on the content. This is based on guidance from the European Commission [3] and BPIE [4], and feedback from local partners. Ideally, following the steps would lead to the identification of cost-effective packages of measures which could then be fed into a national roadmap for decarbonising the building stock by 2050 and reaching the milestones in between.	
	

	Checklist to define cost-effective approaches for deep energy renovation
	Resources

	1. Technical opportunities for energy efficiency retrofit for each building category
	

	i) Fabric measures – building envelope
ii) Exterior windows and doors 
iii) Technical facilities – heating/ventilation/cooling/hot water 
iv) Air tightness/infiltration 
v) Lighting 
vi) Appliances 
vii) Shading 
	

	2. Technical opportunities for installation of renewable energy measures
	

	i) Solar energy for hot water generation
ii) Solar energy for generation of electric energy (Photovoltaics) 
iii) Optimal use of passive solar energy 
iv) Wind 
v) Heat pumps 
vi) Biomass 
vii) Biogas
viii) Geothermal hot water
	

	3. Identify opportunity to connect to a district heating system
	

	4. Identify package[s] of measures that can achieve at least 60% energy saving (deep renovation) or at least up to the prevailing energy performance requirements for new buildings of the same category
	

	5. Identify 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) Benefits (where possible quantified):
· Economic benefits: energy cost savings; economic stimulus; impact on GDP; property values; industrial competitiveness; impact on public finances; energy import costs
· Societal benefits: reduction in fuel poverty; reduced health cost; increased productivity and comfort; urban regeneration, etc. 
· Environmental benefits: air quality improvement; increased circularity; urban nature-based solutions 
· Energy system benefits: energy security; avoided new generation capacity; reduced peak loads
	The cost-optimal methodology that should have been devised at national level can be used. More on cost-optimality can be found in guidance from BPIE [5]. 



Wider benefits of energy renovation should be assessed according to the amended EPBD. In an ideal case, those benefits will be taken into account also to assess the cost effectiveness of different packages. See also Chapter 8.

	6. Prioritized set of renovation packages for each building category, and a timeline for implementation
a) Have you considered the exemplary role of the public sector (at all tiers of government, as well as public services such as public housing, defence, health and education) in leading the drive towards deep renovation, and in influencing citizens and businesses?
b) Have you considered the appropriateness of targeting the least energy efficient building stock as a priority? 
c) Have you considered different scenarios for the rate of change of key parameters?
	 

	7. Definition of trigger points, including in the life-cycle of the building, to increase investments in energy renovation 
	



Example: Decision-making process steps
1. Define the strategy target. 
· Explain the target that should be achieved, and the timing. For example, a target could be to maximise the economic return on energy efficiency investments, considering energy savings through various aspects of social welfare. 
· Define the methodology for measuring the target: in this case, that would involve setting the method for measuring economic return. The method would include a description of required inputs, main assumptions, quantification processes, different calculations, and all possible outputs that have a direct link to the target set. Some of the main steps here would be: (a) technical modelling, (b) financial modelling, (c) economic appraisal, and (d) connecting all of these while applying the cost-effective approach.
2. Define what is needed to reach the target, and when. 
· Identify which parts of building stock are expected to be renovated.
· Calculate how many buildings will be renovated and to what extent (quantify deep renovation per building type).
· Define what financial resources would be needed from (a) local government, (b) building owners.

[bookmark: _Toc15315582]Policies and actions towards deep renovation
Article 4(c) of the EED already stated that LTRS must encompass policies and actions to stimulate cost-effective deep renovation of buildings, including staged deep renovation. Article 2a(1)(c) of the revised EPBD adds the provision that it should “…support targeted cost-effective measures and renovation for example by introducing an optional scheme for building renovation passports”. 
Deep renovations are those which lead to a refurbishment that reduces 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 concept of building renovation passports is introduced in the revised EPBD as an example of a measure Member States can use to support targeted cost-effective renovation and staged deep renovation. While the EPBD does not define a building renovation passport, it is generally understood as a document – in electronic or paper format – outlining a long-term (15-20 years) step-by-step renovation roadmap for a specific building, resulting from an on-site energy audit fulfilling specific quality criteria and outlining relevant measures and renovations that could improve the energy performance of the building. 
See step-by-step guidance available in Annex 2. 
[bookmark: _Toc15315583]4.1   Analysis of existing barriers 
National governments should evaluate and take measures to remove regulatory and non-regulatory barriers to energy efficiency (see also Article 10 EPBD). 
The Embuild project conducted a thorough analysis of the most potent barriers to renovation. The barriers were identified through interviews with local experts. Figure 7 illustrates the outcome for Romania. 
[image: ]
Figure 7: Barriers to renovation in Romania and potential measures to overcome them (source: EmBuild)
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: _Toc15315584]Existing policies and actions
[bookmark: _Toc15315585]The government’s objectives for the energy policy and the building sector 
[bookmark: _Hlk14959673][Set out the governance objectives and link with Roadmap chapter of the strategy] 
[bookmark: _Toc15315586]The importance of financing deep energy renovation and the decarbonisation of the building stock
Article 2a )3.(c) of the revised 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 retrofit 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 the 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. understanding 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 on the strategy implementation. 
[bookmark: _Toc15315587]Summary of initiatives to promote energy renovation of buildings
[Add a couple of paragraphs describing the main measures to promote energy renovation of buildings]
[bookmark: _Hlk8310139]Economic instruments
[Include details on the main economic instruments in place, such as carbon tax, tax deductions on renovation works, subsidy programmes, energy company obligations, support of eco-loans etc.]
	Item
	Description

	Name of scheme 
	Title 

	Type of scheme
	Tax break, subsidy, revolving fund, energy performance contract etc. 

	Location 
	National/regional/local 

	Operational status
	Active since/ planned

	Briefly describe the scheme, its operation and governance
	What is the scheme intended to achieve? 
Who is responsible for managing the instrument? 

	How does the scheme interact with other schemes/ instruments?
	Describe if it supports other programmes or if there are any adverse effects 

	What were the main drivers for
setting up this particular scheme?
	E.g. reduce energy need, job creation, energy security, increase uptake of renewable energy, air pollution etc. 

	Eligibility criteria? 
	Target group, who can access this instrument? 

	What challenges and barriers does the scheme seek to address?
	 Describe barriers and how this scheme/instrument will contribute. 

	How successful has the scheme been? And how can it be further improved? 
	 Describe 

	Could the scheme be readily
replicated in other territories?
	 Which are the contextual specifics? 

	How is the scheme funded? 
	 Describe 

	Estimated impact on energy consumption 
	 Petajoule 

	Estimated impact on carbon emissions
	Tonnes of CO2

	Estimated impact on other aspects 
	Health benefits 
Air pollution 
Fire safety 

	URL 
	 


[bookmark: _Hlk8310222]Legislative and regulatory instruments
[Include details on the main legislative and regulatory measures, such as building code, minimum energy standards etc.]
	Item
	Description

	Name of scheme 
	Title 

	Type of scheme
	 Building codes, minimum energy efficiency standards, energy saving obligation, etc. 

	Location 
	National/regional/local 

	Operational status
	Active since/ planned

	Briefly describe the scheme, its operation and governance
	What is the scheme intended to achieve? 
Who is responsible for managing the instrument? 

	How does the scheme interact with other schemes/ instruments
	Describe if it supports other programmes or if there are any adverse effects 

	What were the main drivers for
setting up this scheme?
	E.g. reduce energy need, job creation, energy security, increase uptake of renewable energy, air pollution etc. 

	Eligibility criteria 
	Target group, who can access this instrument? 

	What challenges and barriers does the scheme seek to address?
	 Describe barriers and how this scheme/instrument will contribute 

	How successful has the scheme been? And how can it be further improved? 
	 Describe 

	Could the scheme be readily
replicated in other territories?
	 Which are the contextual specifics? 

	How is the scheme funded? 
	 Describe 

	Estimated impact on energy consumption 
	 Petajoule 

	[bookmark: _Hlk14871296]Estimated impact on carbon emissions
	Tonnes of CO2

	Estimated impact on other aspects 
	Health benefits 
Air pollution 
Fire safety 

	URL 
	 


Informative instruments
[Include details on the main information initiatives, such as information centres, communication campaigns etc. Since the building renovation passport is regarded as a promising new instrument, please refer to the EPBD Guidance Document for further information.]
	Item
	Description

	Name of scheme 
	Title 

	Type of scheme
	Information campaign, advice, online tools to find appropriate measures for individual buildings, building renovation passport, etc. 

	Location 
	National/regional/local 

	Operational status
	Active since/ planned

	Briefly describe the scheme, its operation and governance
	What is the scheme intended to achieve? 
Who is responsible for managing the instrument? 
 

	How does the scheme interact with other schemes/ instruments
	Describe if it supports other programmes or if there are any adverse effects 

	What were the main drivers for
setting up this particular scheme?
	E.g. reduce energy need, job creation, energy security, increase uptake of renewable energy, air pollution etc. 

	Eligibility criteria 
	Target group, who can access this instrument? 

	What challenges and barriers does the scheme seek to address?
	 Describe barriers and how this scheme/instrument will contribute 

	How successful has the scheme been? And how can it be further improved? 
	 Describe 
How many people have benefited from the scheme? 


	Could the scheme be readily
replicated in other territories?
	 Which are the contextual specifics?

	How is the scheme funded? 
	 Describe

	Estimated impact on energy consumption 
	 Petajoule 

	Estimated impact on carbon emissions
	Tonnes of CO2

	Estimated impact on other aspects 
	Health benefits 
Air pollution 
Fire safety 

	URL
	


Other measures
[Such as utilising data to stimulate energy efficiency improvements to buildings, or relevant research projects]
	Item
	Description

	Name of scheme 
	Title 

	Type of scheme
	EPC, building renovation passport, support provided to or by local governments to building owners when applying to commercial financing, etc. 

	Location 
	National/regional/local 

	Operational status
	Active since/ planned

	Briefly describe the scheme, its operation and governance
	What is the scheme intended to achieve? 
Who is responsible for managing the instrument? 

	How does the scheme interact with other schemes/ instruments?
	Describe if it supports other programmes or if there are any adverse effects 

	What were the main drivers for
setting up this particular scheme?
	E.g. reduce energy need, job creation, energy security, increase uptake of renewable energy, air pollution etc. 

	Eligibility criteria 
	Target group, who can access this instrument? 

	What challenges and barriers does the scheme seek to address?
	 Describe barriers and how this scheme/instrument will contribute 

	How successful has the scheme been? And how can it be further improved? 
	 Describe 

	Could the scheme be readily
replicated in other territories?
	 Which are the contextual specifics? 

	How is the scheme funded? 
	 Describe 

	Estimated impact on energy consumption 
	 Petajoules 

	Estimated impact on carbon emissions
	Tonnes of CO2

	Estimated impact on other aspects 
	Health benefits 
Air pollution 
Fire safety 

	URL
	


4.3. [bookmark: _Toc15315588]Planned policies and actions
[bookmark: _Toc15315589]Summary of planned initiatives to promote energy renovation of buildings
[Add short description of planned measures as an overview before going into details of each instrument category]
Economic instruments
	
	Planned measure 
	Estimation of impact 
	Timeline 

	1
	Increased subsidy for deep renovation 
	% change in renovation rate, impact on CO2 etc.  
	2019

	2
	Introduction of optional building renovation passport
	 % change in renovation rate, impact on CO2 etc.  
	 2023

	3
	Example 
	 
	 

	4
	Example … 
	 
	 


Legislative and regulatory instruments
	
	Planned measure 
	Estimation of impact 
	Timeline 

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

	2
	Minimum energy performance requirement of rental buildings 
	% change in renovation rate, impact on CO2 etc.   
	2025

	3
	Example
	 
	 

	4
	Example … 
	 
	 


Smart use of building data 
	
	Planned measure 
	Estimation of impact 
	Timeline 

	1
	Introduce a building logbook 
	Energy savings / CO2  
	2020

	2
	Example  
	 
	

	3
	Example 
	 
	 

	4
	Example … 
	 
	 


Initiatives aimed at developing skills
	
	Planned measure 
	Estimation of impact 
	Timeline 

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

	3
	Example 
	 
	 

	4
	Example … 
	 
	 




[bookmark: _Toc15315590]Overview of other relevant policies and actions 
The following policies and actions are to be included in the renovation strategies according to new requirements of the EPBD and are therefore highlighted in a separate chapter. Governments are asked to especially tackle the worst-performing segments of the building stock, address split incentives and market failures, and outline measures against fuel poverty.
[bookmark: _Toc15315591]5.1   Targeting the worst-performing segments of the building stock 
[Based on the identification of the worst-performing segments of the building stock, describe measures taken, or planned, that will tackle these]
	
	Existing measures
	Estimation of impact
	Timeline

	1
	Introduction of 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 some required energy upgrades.
	Investment increase of 2% 
	2017

	2
	Example 
	 
	 

	3
	Example 
	 
	 

	4
	Example … 
	 
	 



	
	Planned measures
	Estimation of impact
	Timeline

	1
	Support cities to carry out urban regeneration strategies, combining energy and social measures. 
	Reduce energy consumption; health; air pollution 
	2022

	2
	Example
	 
	 

	3
	Example
	 
	 

	4
	Example … 
	 
	 


[bookmark: _Toc15315592]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 [6]. 
“Market failure” refers to a range of 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.
	
	Existing measures
	Estimation of impact
	Timeline

	1
	The law provides that shifting to energy contracting in an existing lease does not require tenant’s prior consent 
	Affording more legal certainty to landlords who consider energy contracting
	2017

	2
	Example
	 
	 

	3
	Example
	 
	 

	4
	Example … 
	 
	 



	
	Planned measures
	Estimation of impact
	Timeline

	1
	Introduction of a zero-rated eco-loan scheme for landlords carrying our energy renovations 
	Increase investments  
	2022

	2
	Example
	 
	 

	3
	Example
	 
	 

	4
	Example … 
	 
	 


5.3 [bookmark: _Toc15315593]Outline of relevant national actions that contribute to the alleviation of energy poverty
Mention of “energy poverty” in the revised EPBD is not new. The 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 revised EPBD now requires that national actions that contribute to the alleviation of energy poverty should be outlined in LTRS.[footnoteRef:7] [7:  Under Article 3 of Regulation of the European Parliament and of the Council on the Governance of the Energy Union and Climate Action (the ‘Governance Regulation’), when a Member State finds that it has a significant number of households in energy poverty, it must include in its NECP a national indicative objective to reduce energy poverty and measures to address it, as well as to report on progress in the context of its annual reports.] 

The revised provision, together with Recital 11 of Directive (EU) 2018/844, provides sufficient flexibility for Member States to implement the legislation according to their national context without interfering with their competencies on social policy.[footnoteRef:8]  [8:  Recital 11 of Directive (EU) 2018/844 explicitly mentions that "the need to alleviate energy poverty should be taken into account, in accordance with criteria defined by the Member States. While outlining national actions that contribute to the alleviation of energy poverty in their renovation strategies, the Member States have the right to establish what they consider to be relevant actions."] 


	
	Existing measures
	Estimation of impact
	Timeline

	1
	Subsidy of 30% of renovation cost and eco-loan available for energy renovation of social houses 
	
	2017

	2
	Example
	 
	 

	3
	Example
	 
	 

	4
	Example … 
	 
	 



	
	Planned measures
	Estimation of impact
	Timeline

	1
	Shifting investments from heating subsidies to energy renovations through a district approach 
	Reduce use of fossil fuels for heating by 3% yearly and reduce energy poverty by 4% yearly 
	2022

	2
	Example 
	 
	 

	3
	Example 
	 
	 

	4
	Example … 
	 
	 




[bookmark: _Toc15315594]Policies and actions to target all public buildings
Article 2a(1)(e) of the revised EPBD provides that LTRS must encompass “policies and actions to target all public buildings”.
Certain public buildings were already included in the scope of LTRS under Article 4 of the EED. However, Article 2a of the revised EPBD now requires LTRS 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, point (1)(e) of Article 2a of the revised EPBD is broader in scope than Articles 5 and 6 of the EED given that it concerns all “public buildings” and not just “public bodies’ buildings” which are owned and occupied by central government. Policies and actions under point (1)(e) of Article 2a of the EPBD should also include, for example, 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 revised EPBD does not foresee any exemption for certain categories of public buildings. Therefore, buildings that may be exempt, in a certain Member State, from the renovation obligation pursuant to Article 5(2) of the EED, are still subject to the obligations under Article 2a 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.
As a minimum, for all public buildings, the floor area (expressed in square metres) and data on energy performance should be collected in the overview. Data on energy performance means data on energy consumption or total energy use, or data from EPCs. This may have already been compiled, to some extent, at a national level, where inventories of buildings owned and occupied by central government should be developed.[footnoteRef:9]  [9:  As required by Article 5 of the EU Energy Efficiency Directive 2012/27/EU] 

	
	Existing measures
	Estimation of impact
	Timeline

	1
	Support of a public ESCO to enable long-term renovation investments in public buildings 
	
	2017

	2
	Example
	 
	 

	3
	Example
	 
	 

	4
	Example … 
	 
	 




	
	Planned measures
	Estimation of impact
	Timeline

	1
	Initiating a regional organisation to help municipalities planning and financing their 
renovation projects
	
	2022

	2
	Example
	 
	 

	3
	Example
	 
	 

	4
	Example … 
	 
	 


[bookmark: _GoBack]

[bookmark: _Toc15315595]Overview of initiatives to promote smart technologies and well-connected buildings
In the energy system, flexibility will be needed for both supply and demand sides. Increased integration of distributed energy (re)sources, renewables and storage and the growing peak demand for electricity will drive the need for more flexibility, demand response capabilities and consumer empowerment to further develop an affordable, reliable and decarbonised energy system. Buildings have the potential to drive the flexibility of the energy system, through energy production and control, storage, demand response as well as through an interconnection with electric vehicles. 
Besides fostering flexibility, smart buildings enable and ensure, at the same time, a healthy and comfortable living and working environment for the occupants. Smart buildings are better aligned with occupants’ preferences (e.g. through connected, interactive and self-learning control systems) and more suited to ensure higher quality (e.g. through monitoring and verification) at a lower cost for the occupant (e.g. by optimising the energy use). 
The 2018 revision of the EPBD aims to further promote smart building technologies, through the establishment of a Smart Readiness Indicator (SRI) for buildings. The indicator is intended to raise awareness about the benefits of smart technologies and ICT in buildings (from an energy perspective, in particular), motivate consumers to accelerate investments in smart building technologies and support the uptake of technology innovation in the building sector. The indicator can also improve policy linkages between energy, buildings and other policy segments in the ICT area, contributing to the integration of the buildings sector into future energy systems and markets. 
	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 

	….
	




	
	Existing measures
	Estimation of impact
	Timeline

	1
	Roll out of smart meters ongoing 
	Enable more dynamic energy use and monitoring
	2017

	2
	Example 2
	 
	 

	3
	Example 3
	 
	 

	4
	Example … 
	 
	 



	
	Planned measures
	Estimation of impact
	Timeline

	1
	Financial support of up to €500 for PV – battery systems 
	Reduce energy need by 2% and increase of RES by 2.4%
	2022

	2
	Example 2
	 
	 

	3
	Example 3
	 
	 

	4
	Example … 
	 
	 




[bookmark: _Toc15315596]An evidence-based estimate of expected benefits
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. In the context of public buildings, energy efficiency improvement 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 productivity benefits and result in fewer days of work missed. It is estimated that every €1 invested in insulation, results in €0.78 benefit in reduced days of work missed [7]. Productivity improvements due to better air quality can reach 8-11% [8]. Furthermore, the environmental benefits from reductions in carbon emissions and energy use can enhance organisational image and improve public relations [9].
8.1 [bookmark: _Toc15315597]  Wider benefits 
Article 4(e) of the EED already required that LTRS must provide an evidence-based estimate of expected energy savings and wider benefits. Article 2a(1)(g) of the revised EPBD provides a non-exhaustive clarification on the type of wider benefits that Member States' LTRS should evaluate, by adding “such as those related to health, safety and air quality”.
Certain measures to address energy performance can also contribute to achieving a healthy indoor environment. Measures should aim to prevent illegal removal of harmful substances such as asbestos[footnoteRef:10] and facilitate compliance with legislation relating to working conditions, health and safety, and emissions.[footnoteRef:11] They should also enhance comfort levels and well-being for occupants, notably by ensuring complete and homogenous insulation[footnoteRef:12] coupled with the appropriate installation and adjustment of technical building systems, in particular heating and air conditioning, ventilation, and building automation and control.  [10:  Removal that does not respect applicable health and safety requirements.]  [11:  Recital 14 of Directive (EU) 2018/844]  [12:  See reference to 2009 World Health Organization guidelines in Recital 13 of Directive (EU) 2018/844.] 

Wider benefits may also include avoided illness and health costs, increased labour productivity from better working conditions and improved living conditions, increased employment in the building sector and reduced emissions.
The evaluation of potential wider benefits associated with energy-efficiency measures may enable a more holistic and integrated approach at national level, highlighting synergies with other policy areas. This should ideally involve government departments other than energy or buildings such as the health, environment, finance and infrastructure departments.
In their evidence-based estimate of benefits relating to health, safety and air quality, Member States may also include the effects of actions they take under Article 7 paragraph 5 of the revised EPBD. This article requires them to address healthy indoor climate conditions as well as fire safety and risks related to intense seismic activity in the case of buildings undergoing major renovation. In addition, Member States may also include in their estimate the effects of actions they may have taken under Article 2a(7) of the revised EPBD, which refers to fire safety and risks related to intense seismic activity.
Renovation can be conducted in such a way that when, in the future, the building reaches its end of life or goes through another major renovation, different construction products or materials can be separated from each other. This in turn allows for reuse or recycling, which can substantially reduce demolition waste going to landfill. This future possibility for circularity depends directly on how renovation is conducted, which materials are chosen and how they are assembled. Recycling of materials can have a positive impact on energy consumption, as manufacturing primary construction products normally requires more energy than using secondary ones.
There is an increasing amount of studies that carry out such assessment including the monetisation of the benefits (see resource chapter). They provide useful examples in case those studies do not exist for the national context yet. The following sections are important aspects to consider when assessing the wider benefits of energy renovation. Ideally, the information is provided by scientifically based studies. However, in case there is a lack of data, a description of the general problem in the specific national circumstances is a good starting point even when comprehensive data are still missing.
[bookmark: _Toc15315598]Health
Indoor Air Quality
Many health problems, which result in lower well-being and productivity, can be attributed to an insufficient indoor environmental quality of which indoor air quality is an important part. Indoor air quality (IAQ) refers to the quality of the air within buildings and structures where we spend around 90% of our time. 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 [10]. Especially school buildings and hospitals where vulnerable population groups spend a considerable amount of time should be monitored appropriately.
A starting point for an assessment of indoor air quality could be the monitoring of important indoor air quality parameters such as levels of volatile organic compounds, CO2, ozone, nitrogen dioxide and particulate matter for a sample of public buildings, including schools and hospitals.
Thermal comfort 
Inadequate heating due to lack of insulation is having adverse effects on people’s health. Cold houses cause physiological stress on older people, sick people and babies. 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. 
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


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


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
· Hearth attacks 
· Strokes 
· Respiratory diseases 
· Influenza
[bookmark: _Toc15315599]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]Public budget benefits 
Inadequate temperatures and poor indoor air quality have a negative effect on human health and increase 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 on 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.
[bookmark: _Toc15315601]Resources on wider benefits
There is no standardised approach to the assessment of wider benefits. However, the following resources may help Member States to give an account of the wider benefits that energy renovation brings along.
· The IEA’s report on “Capturing the Multiple Benefits of Energy Efficiency” provides a particularly comprehensive overview [11].
· BPIE’s report on how to integrate indoor environmental quality into long-term renovation strategies [10]
· Further assessments of the multiple benefits:
· Copenhagen Economics: Multiple benefits of investing in energy efficient renovation of buildings [7]
· Cambridge Econometrics, Verco: Building the future: The economic and fiscal impacts of making homes energy efficient [12]. 
· European Commission: The Macroeconomic and Other Benefits of Energy Efficiency. Final Report prepared for the European Commission [13]. 
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[bookmark: _Toc15315603]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 (the ESI 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 ESDF’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 the 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 European Investment Bank (EIB)’s own capital, aiming to unlock additional investment of at least €315bn over a three-year period. As of mid-May 2017, EFSI has contributed to triggering around €194 billion of investment, 24% of it in the energy sector. 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 already 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:13] [13: 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 is 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 simply follows their project eligibility rules (e.g. see under ERDF). 
One of the recommendations of the Commission is to increase the proportion of climate-related expenditures of EU funds (2014-2020) to at least 20%. This represents a potentially very large pot of funding from which to secure resources for programmes to support the renovation strategy, particularly given that buildings have the largest potential for carbon reduction and the many other benefits that can be attained through improving the energy performance of buildings.
[bookmark: _Ref486520094][bookmark: _Toc488247511]

Figure 8 - EU Funding Streams for EU and non-EU countries
[bookmark: _Toc15315604]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 in case of an accident
· Risk assessment
· What can go wrong
· Possibility for bad things to happen
· How to solve potential problems while executing the strategy (i.e. make 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]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 controlled 
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 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 for European banks (EIB, EBRD).


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