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1

Executive summary

The European Renovation Wave, which was announced by the European Commission in October 2020 as part
of the Green Deal, sets highly ambitious and potentially transformative goals to decarbonise the European
building stock. The Renovation Wave will seek to double energy renovation rates in the coming ten years,
thereby making an important contribution towards Europe’s goal of becoming the first carbon-neutral
continent by 2050. Against this backdrop, the summary of policy recommendations seeks to provide
subnational, national and EU decision makers with actionable advice on how to improve policies, frameworks
and programs to catalyse energy renovation uptake and achieve Europe’s sustainable development targets.
The recommendations summarized in Chapter 3 and explored more deeply in Chapter 4 have been
synthesised from 36 publications, encompassing more than 1,500 pages and, as the analytical framework
was established using a quantitative analysis software, the knowledge product will be expanded and continue
to add value going beyond the project lifetime.
Based on the meta-analysis of publications, local governments are strongly recommended to ensure strong
citizen engagement in renovation policy making and programme roll-out, with the establishment of local
advice and support hubs (so-called one-stop-shops or OSS) being an important keystone. Local governments
are further advised to embed energy renovation into integrated planning frameworks, on the basis of which
targeted district or neighbourhood-level schemes can then be developed. In connection to policy and
strategy making, it is important to note that local governments must conduct a thorough stocktaking of their
built environment, examining energy use and generation, building typologies, tenant and ownership
structures, socio-economic factors, climate change resilience and identifying vulnerable groups. Such data
are a precondition for the development of effective policy measures. The recommendations further
recognize the scope of local leadership in renovation – be it by renovating public buildings or by developing
policies that are more ambitious than those at national level. It is also emphasized that renovation
programmes must develop strategies to address a range of challenges associated with diverse socioeconomic conditions, building-specific barriers as well as renovation market supply-side aspects, such as skills
development.
Decision makers at the national level are encouraged to ensure that their long-term renovation strategies
are aligned with other policies, are sufficiently ambitious and are based on subnational realities. Further,
continuity of policy measures is deemed to be important to send consistent market signals. In addition to
highlighting key areas where national laws may have to be updated, recommendations counsel for the
introduction of renovation passports or digital logbooks, greater financial and technical assistance to fund
subnational renovation programs and citizen hubs, supporting the emergence of innovative financing
schemes and improved data collection to inform policy making and monitor their impacts. To scale up
renovation rates it is further recommended that national-level OSS support services and comprehensive skills
development / certification schemes for actors in the renovation value chain are introduced.
At the European level, recommendations focus on important revisions to Directives such as the European
Performance of Buildings Directive and the Energy Efficiency Directive. EU institutions are further encouraged
to scale up support mechanisms to drive the Renovation Wave, develop further skills development initiatives,
strengthen efforts to improve data on the EU building stock and provide substantial funding for the
development of innovative renovation approaches, tools and technological applications. Lastly, the
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recommendations highlight the importance that EU institutions support innovation and reform in the
property, financial and energy markets.

2

Introduction

With buildings being responsible for an estimated 40% of EU energy consumption and 36% of the greenhouse
gas emissions,1 governments at all levels face a great challenge to transform their building stock to meet
ambitious European climate targets. Innovative EU-funded projects such as TripleA-reno can play an
important role in catalysing these efforts – helping to future-proof and decarbonize Europe’s building stock.
The purpose of this note with policy recommendations is to support subnational, national and EU decisionmakers’ efforts to create the right enabling conditions for doubling the rate of energy renovations within this
decade and increase the uptake of deep renovations, as is called for in the context of the EU Commission’s
Renovation Wave strategy.
Over the past years, a wealth of policy-relevant information on energy renovations has been published by
think tanks and EU-funded project consortia. To avoid the duplication of effort, ICLEI Europe collected 179
publications in preparation for this report and selected 36 of these for a meta-analysis. Using the qualitative
data analysis tool MAXQDA, findings from 1,546 pages of documents have been synthesised and key
recommendations distilled. In line with the focus of the TripleA-reno project, this note with policy
recommendations focuses on residential buildings.
Whilst the analysis of documents utilized a coding system with over 200 labels to categorise content, the
recommendations presented in this report are tailored to EU, national and subnational policy-makers only.
Hence, the recommendations directed towards other actors in the renovation value chain have been omitted
and the decision was taken to primarily focus on short, concise and actionable advice. The matrix for the
analysis of outputs, established using the MAXQDA software, can be seen as a significant exploitable result
of the TripleA-reno project and ICLEI will be able to expand upon the meta-analysis going beyond the project
end, to incorporate additional publications and distill from these not only policy-relevant findings, but also
recommendations specific to other actors in the renovation market value chain, to support the replication of
tools such as TripleA-reno as well as complementary energy renovation delivery methods.
As an entry point, the report touches upon the three central themes underpinning the TripleA-reno project,
namely the importance of ensuring that energy renovation services are affordable, attractive and acceptable.
Key recommendations for the various levels of government are summarized thereafter, which are based on
a meta-analysis of existing literature and complemented by project partner additions that are underpinned
by policy-relevant TripleA-reno learnings. Chapter 4 includes selected thematically focused sections on
further policy and regulatory considerations, including aspects such as energy renovation delivery as well as
financing methods. These sections are based on the already mentioned meta-analysis, providing readers with
more detailed information, in case of interest. An Appendix to the report includes selected complementary
text contributions and positions by EU associations and non-profits that are members of the TripleA-reno
consortium, as these could not be included in their totality in earlier chapters.
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Figure 1 | Word cloud based on the 1,452 pages of documents inspected

3

Recommendations for policy-makers

This chapter is dedicated to the summary of recommendations for subnational, national and EU-level policymakers, extracted from existing literature. As a primer, a short overview of findings on the three central
TripleA-reno themes is provided, focusing specifically on ensuring the attractiveness, acceptability and
affordability of energy renovations.
Acceptability: The considerable fragmentation observed in the renovation market and information
asymmetry (e.g. uncertainty regarding suitable contractors, final project cost, post-renovation
performance in terms of energy, air quality, thermal comfort, etc.) are viewed as considerable barriers
to the greater acceptance and uptake of energy renovations.2 Factors such as building types, ownership
structures,3 demographics, household size2 and social profiles4,5 are also found to influence acceptance
and engagement levels. To increase acceptance for renovations overall - or even with regard to the use
of certain technologies 4 - it is critical to build trust6 and establish services that raise awareness of
benefits,4 provide tailoured advice,7 whilst also supporting the professionalisation of the renovation
sector and raising of quality standards.8 In order to increase renovation rates it is essential to understand
what motivates individuals and groups of homeowners to embark on a renovation journey that can, in
practice, be disruptive and inconvenient.2,5 Whilst lower utility bills are an obvious positive impact, it is
important to highlight other co-benefits. Improved (thermal) comfort and improved air quality, for
instance, are identified as key drivers for renovation works and it is important that such impacts are both
quantified and communicated.4,9 Further non-energy benefits at a broader societal level include local job
creation and training, a boost to public finances as well as climate change mitigation impacts.9
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Affordability: The affordability of housing and combating energy povertya rank highly on many
political agendas. Energy renovations can help lift vulnerable groups out of energy poverty, but only
if policy strategies and interventions are carefully designed. In the context of owner-tenant
relationships, the allocation of costs as well as benefits necessitates a considerable balancing act10 to
avoid so-called “renovictions”,7 whilst limited financial resources available to certain home and
building owners must be addressed in the context of tailoured funding schemes and by developing
more cost-effective renovation approaches.2 Against this backdrop it is clear that renovation program
managers must have an in-depth grasp of their affordable housing stock10 and it is important that
policy makers at all levels of government engage vulnerable groups / their representative bodies,8 to
ensure that strategies and measures take into account their realities. Overall, the high upfront costs
or renovations are recognized as a key barrier to uptake. National as well as subnational decision
makers must therefore carefully tailor funding schemes, facilitate private finance solutions and make
necessary updates to building codes to support comprehensive step-by-step renovations.



Attractiveness: Considering that the architectural design and the aesthetic qualities of Europe’s
buildings are important factors underpinning their sustainability, the dearth of dedicated
recommendations identified in literature on energy renovations is surprising. Recommendations on
attractiveness have therefore been drawn from a TripleA-reno publication on the architectural
determinants of building performance.11 The report finds that “good” design adds value across seven
dimensions: economic, ecological, social, functional, cultural, health and heritage. As is
demonstrated by the EU’s New Bauhaus movement, the importance of protecting and improving the
attractiveness of Europe’s built environment is being increasingly recognized and the positive
impacts must be reflected in strategies and policies at all governance levels.

3.1 Subnational recommendations
The local governments and municipalities are ideally positioned to engage citizens directly7 and set up
dedicated citizen advice services, or so-called Ones-Stop-Shops (OSS), to raise the awareness of
homeowners about / promote the benefits of energy renovations6,12 and help them navigate the oftentimes
fragmented renovation market (bringing together supply and demand13). For a more detailed set of
recommendations specific to OSS, please refer to chapter 4.2.1.b
Further, integrated renovation programs should focus on the neighbourhood or district-level14,15 to exploit
synergies with renewable energy generation potentials and to harness economies of scale and aggregate
purchasing power, by facilitating the renovation of common building type clusters using prefabricated
modules.7 Considering that accompanying citizens on their renovation journey is both time and resource
intensive, local governments should explore tools developed at national level, but also EU-funded ones such
as TripleA-reno, and act as an access broker for local building owners and citizens. They should support
potential clients in exploring options, understand benefits, costs and funding opportunities via virtual
a
b

It is estimated that approximately 50 million peopleare affected by energy poverty in Europe.8
Ethnographic research on the habits, practices and motivations of end-users is documented in TripleA-reno report D2.3.
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information hubs and platforms before seeking concrete assistance of local OSSs. In cases where online tools
or centralised advisory hubs do not exist at regional or national level, cities should advocate for their
establishment.
Local governments can and should (be enabled to) lead the way on renovation: The energy renovation of
public buildings7 - including administrative ones as well as schools, hospitals and social housing – helps create
greater visibility and awareness of the importance and benefits of renovation, and boosts the local supply
side of building renovation solutions. For such leadership to be enabled, local governments should update
public procurement rules16,17, apply procurement of innovation and sustainable public procurement
principlesc and advocate for the necessary funding mechanisms and technical assistance offerings to be set
up by regional and national government counterparts. A further way local governments can demonstrate
greater ambition, and only if their political remits allow this, is by setting stricter building codes than those
mandated by national level.7,d Even when opting for a more ambitious pathway, local governments should
reflect on their country’s long-term renovation strategy to ensure alignment of milestones and indicators.18
Renovation programs must include strategies to pick low-hanging fruit, but also tackle more difficult
situations: Certain types of buildings and ownership structures lend themselves more easily to implementing
energy renovations. Whilst single family homes might be considered easy targets, their size limits the
application of energy efficiency and renewable technologies. Generally, tackling the split-incentives of
owners and tenants or reaching consensus in a multi-family dwelling is perceived as being a significant
challenge (see chapter 4.2.2. on building-types for further details). The diversity and complexity of energy
renovation projects necessitates tailoured engagement and mediation approaches as well as technical and
financial solutions.
Considering that increased renovation activity can boost local employment and GDP it is in local
governments’ strategic interest to invest in improving and certifying the skills of the workforce engaged in
renovation and attracting new talent to the workforce. Many of the companies in the renovation value
chain are SMEs or micro firms, with limited experience and capacities to carry out complex renovation
projects that require collaboration with other contractors. Developing training schemes and facilitating
knowledge sharing together with relevant associations can effectively support the professionalisation of the
sector.16 It should also be noted that local public procurement policies that enshrine energy renovation
practices go hand-in-hand with skills development. Particularly in highly fragmented renovation markets it is
essential that not only skills are developed, but that local opportunities for their application are also provided.
Lastly, local authorities could consider joining the EC’s initiative ‘Pact for Skills’ and the roundtables on
‘Construction’. The latter recognizing, amongst others, the need to enhance the mobility of construction

c

It should be noted at this juncture that architectural and all designing and planning services are fully focused on quality and cannot be
measured or estimated by quantitative economic criteria. Therefore, procedures leading to quality-based decisions should be favoured.
The current PP Directive theoretically allows this objective to be implemented. In practice, however, contracting authorities are not
using quality-based procurement options sufficiently. They also use the lowest price too often as the sole criterion of choice. ACE
particularly recommends Architectural Design Competitions (ADCs), as they are a quality-based and project orientated procedure.
Furthermore, ACE counsels that better access to SMEs is ensured.
d With regard to buidling codes, it should be noted that their impact on the three A’s of energy renovation should be carefully considered,
prior to adoption. ICLEI Europe is aware of a number of cases in Europe where building codes or norms currently stand in the way of
greater energy renovation uptake.
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workforce by improving the mutual recognition of qualifications across EU Member States (thereby partly
improving the growing lack of a workforce to carry out energy renovations).
Local governments need to be cognisant of potential negative implications of energy renovations, devise
local responses and advocate for sufficient national support to mitigate these. With regard to rent increases
resulting from energy renovations, positive as well as negative impacts must be balanced by local
governments. On the one hand vulnerable groups7 could face hardship, if these are not adequately protected
and local government budgets could become strained, if rent increases must be covered by increased
housing allowances.19 On the other hand, increased energy efficiency reduces monthly utility bills, which can
lift households out of energy poverty, and rent freezes are likely to deter property owners from making the
necessary investments. In connection, local governments should therefore also advocate for national
legislative reforms to enable financing models that mitigate “renovictions” and alleviate the up-front cost
burden (for further information, please refer to chapter 3.4 on finance, in which on-bill and PACE models are
introduced, amongst others).
With regard to financing, local governments can also actively support the development of solutions to
catalyse renovation rates. Local policy makers have particular leverage when it comes to facilitating the
aggregation of renovation projects to access financing7 and identifying promising neighbourhood pilot
projects15 that could be funded in the context of national and European initiatives. Furthermore, local
governments can work together with local banks to jointly define more favourable green mortgage terms
and other financial offerings, by acting as a guarantor to de-risk private finance investments and by covering
parts of interest payments.20 OSS play a key role in brokering these financial products and, as
aforementioned, potentially even acting as an aggregation facilitator (putting together a bankable portfolio
made up of smaller projects to attract investors). To finance renovations, cities should further make use of
support schemes available at regional, national and European level.e
Energy renovation strategies must be underpinned by a solid understanding of the local building stock,
socio-economic conditions as well as owner and tenant structures.f To inform evidence-based policymaking
at all levels it will be critically important to improve data availability, 19 robustness and comparability.
Moreover, better data also plays a key role in de-risking private finance, which will be critical to drive the
needed increase in renovation rates. Expanding upon this recommendation from the meta-analysis, TripleAreno project partner ACE stresses the importance of reporting and validating both qualitative and
quantitative performance data, as this is seen as the most effective way to introduce greater accountability
in the sector.
The development of regional-level renovation networks19 could effectively support local programmes and
initiatives by exploiting synergies / avoiding the duplication of effort (e.g. materials for awareness campaigns,
information on funding opportunities, the creation and maintenance lists of contractors in the renovation

e

At European level these include, amongst others, the European Investment Advisory Hub (EIAH), the European Investment Bank’s ELENA
programme and calls of the EUCF.
f Useful parameters include energy consumption (although difficult to come by due to GDPR), building age and information on worstperforming buildings, demographics, income levels, energy subsidy and housing benefit recovery data, local air pollution numbers, etc.
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market, etc.). The exploiting of synergies across local renovation programmes could be enhanced via the
implementation of cluster management policies and by availing of labelling schemes.21,22
Last but not least, local governments must recognize their roles as architects, engineers and designers. Both
in the context of public and private buildings, local authorities can positively influence the way construction
and renovation work is carried out. Going beyond technical solutions, local governments can promote “good”
design11, that enshrines adaptability, low or positive ecological impacts, circular principles as well as social
and economic sustainability. Engaging in the New Bauhaus initiative can be a good way to initiate deeper
discussions on a future vision for the aesthetic, structural and functional qualities of buildings.
3.2 National recommendations
Ensure that broad and regular stakeholder engagement underpins the development and refinement of
Long-Term Renovation Strategies (LTRS)15,23 so that when ambitious energy-efficiency and saving targets24
are translated into concrete action these address subnational realities18 and are aligned with other policies
and schemes.
Go beyond the minimum requirements of the European Energy Performance of Buildings Directive (EPBD)
to ensure building stock decarbonisation7 and transpose upcoming revisions to the Directive into national
law swiftly, but in close consultation with stakeholders. In anticipation of EPBD revisions – and in light of
studies that highlight the weaknesses of current Energy Performance Certificates (EPCs)25 – improve the
robustness and comparability of EPCs and consider including new indicators that provide insights on nonenergy building performance, such as health and wellbeing. (see footnote’g’ for a more detailed position on EPCs by ACE)
Send the right signals by being consistent in policy-making on buildings,20 incrementally raising minimum
energy performance standards, raising the ambition of building codes7 and supporting local governments in
strongly enforcing compliance. To be effective, this long-term regulatory trajectory must be complemented
by attractive financing solutions and access to information. Moreover, in relation to building codes (and
norms) it should be noted that not only should levels in ambition be raised, but existing clauses that deter
energy renovations must be removed. The introduction of more stringent minimum energy performance
standards (MEPS) is seen by some as necessary, since voluntary energy renovations driven by awareness,
incentive and penalty schemes alone have thus far not triggered the needed renovation rates in Member
States (MS).12 On the other hand, major European associations including UIPI, Housing Europe and CEMR,
caution that obligations to modernise, as a result of introducing MEPS, could be harmful if context, feasibility,
economic necessity and financial ability are not recognised. Considering the risks associated with overregulation, overlapping and contradictory regulations at different levels of governance and implications for
housing affordability as well as investment activity and vulnerable groups, a market-based mechanism is seen
as preferable by many stakeholders.
g ACE considers that EPCs have only minimally achieved reductions in the actual energy consumption of buildings and have led to unintended

consequences in terms of overheating, excessive use of plastic products and moisture in buildings, affecting health and well-being. They
have also encouraged the elemental upgrade of buildings, that bring minimal performance improvements (between 5-15%) as opposed
to whole building renovations, including functional upgrades, which can realise a magnitude reduction (over 60%) in energy use and
add significant and long-term value to properties. ACE therefore considers that the framework for EPCs should be updated and their
quality improved.
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Further recommendations directed towards national stakeholders counsel that, amongst others and where
appropriate, MS should explore the revision of policies and laws to:


Broadly enshrine the “energy efficiency first” principle in the context of infrastructure investment
decision-making.8(related principle focusing on building envelopes, see footnote ‘h’)



Adapt public procurement frameworks to align with indicators of the Level(s) framework26 and allow
the participation of SMEs as well as consortia of small businesses and adopt bid selection criteria to
not principally favour low initial cost, but incorporate co-benefits,11 long-term savings and circular
economy / material lifecycle considerations.7,16,27



Reflect carbon intensity of energy in taxation to incentivise [electrified] heating from renewable
sources28 and prohibit the installation of boilers using fossil fuels.8 (exclusive focus on electrification is contested – see
footnote ‘i’)



Mandate the creation of minimum reserve funds for apartment building renovation, calculated on
the basis of a building’s thermal performance.2



Introduce homeowner associations as legal entities, where these do not yet exist to facilitate
communication,13 enable these associations to access financing more easily and update housing laws
so that associations can reach agreement on renovation decisions without full unanimity or
preventatively high majorities.7



Allow for the aggregation of loads for generation as well as demand-side response in electricity
markets,29 to harness the grid stabilisation potentials of renovated smart buildings.

Calls to use property taxation, minimum thermal performance obligations, rent ceilings or penalties for
underperforming buildings / apartment units to drive energy renovations29 are not supported by some
partners of the TripleA-reno consortium.(see explanatory footnote ’j’) Create or expand transparent financial offerings
and autonomous technical assistance facilities to support subnational governments set up and maintain
neighbourhood renovation programmes19 and OSS7 in the long-term.29 In conjunction, subnational
governments should also be encouraged to develop integrated planning approaches that address both
supply- and demand-side aspects.7 Comprehensive support is also needed to help local governments carry
out energy renovations of public buildings, to enable the retrofit of worst-performing buildings and to
aggregate renovation projects.7
Whilst greater support for the set-up and running of local OSS will be essential, MS should also consider
establishing a national-level entity to address general questions of home and building owners on funding
h

The related “fabric first” principle should also be mentioned in this context. Applied in passive house design and beyomd, the principle
focusses on very high insulation and air tightness levels of building envelopes as well as the strategic placement of openings for solar gains.
i In relation to this recommendation it should be noted that more technology-agnostic positions leave room for other low carbon
technologies, such as district heating.
j UIPI and Housing Europe stress the importance of clear business cases for energy renovations. Overly harsh and punitive measures could
undermine these, hence incentivisation and disincentivisation schemes should be opted for.
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opportunities, so that local counterparts can focus on the time and resource intensive task of supporting
costumers in making concrete steps along their renovation journey (or focus on complex renovation
projects).15
Member States should also introduce building renovation passports to encourage comprehensive step-bystep energy renovations of the country’s building stock. Recognised as key enablers for circularity and the
Renovation Wave, the roll-out of digital logbooks should also be supported at national level.7,15,18,29 Some
TripleA-reno partners counsel that adequate incentive schemes and subsidies should be made available for
both renovation passports and building logbooks and that their use should be voluntary.
Whilst a recommendation sourced from literature calls for the introduction of national renovation quality
labelling and/or certification schemes,29 the TripleA-reno project has developed an innovative European
combined labelling approach to ensure that technical standards, customer expectations and performance
during operation are met. A Europe-wide application of the label at national level is recommended, to ensure
consistency and comparability. Whilst not explicitly addressed in the reviewed literature, the establishment
of national energy atlases, which allow home and property owners to access and compare building
performance information (with supplemental information on available funding and local technical support
services) should also be considered.
Further, it is advised that national governments should implement or scale up national energy consultation
schemes and complementary support and promotion programmes19 that home and building owners can avail
of to trigger local renovation activity. In this context, maintaining a list of certified auditors19 can help ensure
quality of work and increases client trust. National level initiatives to support local actors (be it in the context
of OSS support schemes, centralizing certified auditor / contractor lists, or developing tools and platforms)
should be developed and deployed in close collaboration with local government actors.
To drive deep renovations national governments should develop or encourage the development of blended
finance and incentive schemes, tailored to the diverse realities associated with different building typologies
and ownership structures. Grants and subsidies should focus primarily on encouraging ambitious
undertakings and incentivize comprehensive step-by-step deep renovation activity.6,k Particularly against the
backdrop of ever tightening performance requirements and building codes it is imperative that mechanisms
are strengthened – and enshrined in comprehensive national strategies28 - to support groups that are
vulnerable to or experience energy poverty.7
National policy-makers play a key role in creating enabling frameworks for private finance solutions23
tailoured to the specificities of the renovation market. Only if barriers to innovative financing approaches are
addressed can the necessary investment into renovation be triggered. In particular, MS should endeavour to:
de-risk private finance via guarantees12,l and better data; enact energy sector reforms; adapt laws to promote
energy performance, energy efficiency and demand response contracting; explore the possible introduction
of – and learn from implementation experiences (see footnote ‘m’ for examples) in relation to - market-based
k

Further, national decision-makers should explore tax reforms that incentivise renovation.19
Potentially by tapping into the ESIF7
m Implementation experiences made with innovative schemes must be considered, to ensure that flaws or unintended impacts are mitigated.
Examples of cases to be learned from include a Polish case study on White Certificates and negative impacts of the PACE roll-out in the US.
l
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instruments such as White Certificates;2 facilitate the introduction of on-bill finance schemes and PACE
(Property Assessed Clean Energy) models, ensuring their appropriateness and mitigating potential negative
impacts. An overview of current and emerging finance solutions is provided in chapter 4.3.
Whilst data has already been mentioned in conjunction with finance, the criticality of good quantitative
information to underpin policy-making cannot be understated. MS should work with subnational
governments as well as European institutions and initiatives to develop and implement metrics to better
gauge the condition of building stock and user profiles. Data should help the identification of worstperforming buildings, shed a light on socio-economic and environmental conditions15 and provide insights on
the smart readiness of buildings, amongst others.15 Chapter 4.4 delves into some of the potential indicators
to be embedded into monitoring frameworks, but whilst certain EN and ISO standards as well as indicator
frameworks such as those developed by CityKeys exist, their application is by no means universal. MS might
therefore benefit from adopting a standardized reporting framework such as Level(s)26to support building
data compilation efforts (including, at an individual building level, the monitoring of pre- and post-renovation
performance30), quality assurance and comparability at subnational, MS and EU-level.
Considering the considerable renovation market fragmentation, MS are furthermore advised to articulate a
comprehensive skills development strategy7 to train small firms in the renovation market value chain on
energy efficiency issues, technologies and renovation project management.7,12 Stakeholders should be
encouraged to participate in trainings via incentives such as tax rebates and the introduction of certification
schemes for firms and individuals carrying out renovation works should be explored (with public financial
support eventually only made available to renovation projects that employ certified contractors). 7
Considering the shortage of qualified professionals, national stakeholders should also develop schemes to
attract to and retain talent in the renovation industry. In connection to efforts to up- / reskill and attract new
talent to the sector, it is important to point out that a market for their application must be developed in
tandem. To bolster the energy renovation demand-side MS should push for the introduction of sustainable
procurement policies, provide greater support for OSS that act as key brokers and enable the introduction of
innovative financing solutions.
Support the implementation of industry-driven20 as well as interdisciplinary projects to bring new
technologies to market and to realise innovative pilots with high replication potential. MS funding programs
for such projects should be ramped up and focus on bringing research and knowledge to market. Whilst not
specified clearly in literature reviewed, it appears prudent to counsel for the greater engagement of
practitioners in such projects, rather than academic institutions and policy think tanks, to emphasize resultsexploitation and prevent ivory tower projects.
The sustainability of national building stock goes beyond energy use considerations.n By ensuring that
buildings retain or incorporate quality design, buildings can perform across other important metrics such as
indoor air quality and thermal comfort, whilst also reducing embodied carbon, extending lifespans,
strengthening a sense of community, etc.11 National actors can and should promote higher quality building

n Using the UN Sustainable Development Goals as a reference framework, it is clear that the quality of the built environment is a cross-cutting

dimension that transcends climate mitigation and energy issues. Sustainability transformations must be underpinned by high-quality
architecture to ensure a just transition.
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design by engaging relevant stakeholders across the renovation market value-chain, developing guidance
documents, highlighting good practice approaches and supporting national as well as subnational awareness
raising campaigns. With regard to the application of broad building performance metrics, it is recommended
that national stakeholders engage in industry and public authority capacity building to catalyse the use of the
European Level(s) framework.11
3.3 EU recommendations
The EU Commission (EC) proposes and later ensures the transposition of Directives, monitoring MS
compliance as well as enforcement7 and ultimately progress towards reaching the Union’s climate neutrality
goal. Policy recommendations synthesized from literature broadly recognize that, in order to decarbonise
Europe’s building stock, the EC will have to push for revisions to building-related Directives that are highly
ambitious.
With regard to the European Performance of Buildings Directive (EPBD), the Commission should therefore:

o



Push for national long-term renovation strategies (LTRS) to be comprehensive, to account the
multiple benefits of energy renovations and to be sufficiently ambitious to reach the aforementioned
climate neutrality goal. Amongst others, the EC may wish to encourage MS more strongly to integrate
the decarbonisation of heating in LTRS.7 Furthermore, the EC should facilitate multi-level dialogues
to enable better knowledge exchange between national and subnational policy-makers, in
particular.7 As a last point in relation to LTRS, it should be noted that, whilst the Commission should
enforce the continuous monitoring of operational building renovation programme impacts,7
reporting should not place an undue burden on national and subnational levels,1 or be strongly
supported via dedicated EU-level funding and technical support.



Seek to improve the current cost-optimal methodology7 underpinning the Directive to ensure that
the selection of energy efficiency measures does not prioritise the “lowest cost during the estimated
economic lifecycle”, but quantifies and strongly values co-benefits. Considering the broader agenda
of the Renovation Wave, it will be important that future investment decisions quantitatively value
carbon efficiency as well as broader environmental (e.g. air pollution or biodiversity) and social
impacts (e.g. human health, well-being, energy poverty, etc.). The TripleA-reno publication on
architectural determinants of building performance11 delves into more detail on how co-benefits can
be untapped, whilst TripleA-reno report D3.431 details how these indicators can be incorporated in a
combined performance label



Propose revisions to the EPBD to improve the quality, comparability, acceptance and ultimate utility
of Energy Performance Certificates (EPCs).7,29,22,o By prompting the update of EPCs, the Commission
would also pave the way for the potential introduction of MEPS. An important step would be to
introduce (some TripleA-reno partners advise voluntary) renovation passports, digital logbooks,7 and

ACE calls on the Commission to improve EPCs by validating them with measured energy consumption in use so that they reflect actual
achieved performance – and so that they can provide robust foundations for sustainable finance.
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Smart Readiness Indicators33,34 to guide building and apartment owners along the renovation journey
by raising awareness and seizing on opportune trigger points for energy efficiency upgrades. EPCs
should furthermore be made more reliable,29 be expanded to include a broader range of indicators
(e.g. carbon emissions, indoor environmental quality, etc.)28 and, in the case of multi-unit residential
buildings, be linked to overall building performance (rather than limited to individual apartments) to
encourage deep renovations.13


Explore Low Carbon Certificates accreditation under the Paris Agreement in relation to One-StopShops (OSS), as citizen advice and support hubs, to access financing29 and establish linkages to
broader environmental and social Sustainable Development Goals, going beyond building stock
decarbonisation. Moreover, the definition of OSS should be clarified in accordance with the EU
taxonomy for sustainable activities,29 to establish access to stable public funding streams to ensure
their continued operation and establish clearly how they operate under state aid rules.29

With regard to the Energy Efficiency Directive (EED) recommendations synthesized from literature counsel
that the Commission should seek to:


Obligate governments to carry out energy renovations of all public buildings.7,18



Enshrine building material embodied energy considerations more strongly in procurement rules and
energy efficiency obligation schemes, by requiring high resource performance / productivity and the
minimisation of environmental impacts,27 in line with circular economy principles.



Provide greater support to MS to create transparent and well-considered frameworks for energy
performance contracting.7 Support could take the form of guidelines on ESCO definition, technical
assistance and / or guarantee funds to de-risk contracting processes.28

With regard to the Trans-European Energy Networks Regulation it is suggested that investment in building
renovations should be classified as a “project of common interest”7 and Citizen Energy Communities should
be encouraged to drive the adoption of building automation and renewable energy solutions, address the
alleviation of energy poverty and collaborate with one-stop shops.8,29 Whilst circular economy principles have
already been mentioned in the context of EED revisions, it should be noted that these – as well as whole lifecycle approaches - could be embedded more broadly via, for instance, the introduction of material passports,
the wider adoption of the Level(s) framework26 and the expansion of the Construction Product Regulation,
the Environmental Product Declarations as well as the strategy on the Sustainable Use of Natural Resources. 27
Complementing national R&D funding, European institutions play a key role in driving the development of
innovative solutions and support mechanisms to catalyse energy renovations. As already alluded to in the
context of recommendations to overcome specific barriers at national and subnational level, it would appear
prudent to increase funding for projects and initiatives that pilot innovative neighbourhood-level schemes19
and support local authorities to embed renovation into integrated strategies. 7,p Further, the EC should
p

The European Covenant of Mayors for Climate & Energy could play a significant role in supporting the development and implementation
of local renovation strategies by developing tools, recommending frameworks, showcasing good pratices and coaching municipalities
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commit sufficient resources for the mainstreaming of innovative financing approaches, awareness raising
efforts24 and the delivery of substantive technical assistance to local level for the operationalization of the
Renovation Wave.
Stronger investment into complementary EU building data projects and setting up national observatories
should be explored by the EC. Building data is crucial to inform the formulation of renovation strategies,
develop necessary support mechanisms and monitor progress – at the building (pre-and post- renovation30),
district, city as well as regional, national and EU-level. Ongoing support of the European Building Stock
Observatory7 therefore seems justified, but – whilst not explicitly mentioned in publications reviewed – this
alone is unlikely to improve data aggregation, quality and comparability to a sufficient degree.
National and subnational schemes to provide actors in the renovation value chain with the necessary skills
and attract new talent to the industry must be supported strongly by the EC. One may therefore wish to
complement ongoing and planned initiatives of DG GROW and DG EMPL via dedicated funding from the Just
Transition Fund.7
Additional funding streams that should be tapped into to catalyse the Renovation Wave include the
structural and cohesion funds7 and mechanisms already available to drive energy renovations - such as the
ELENA program or the City Facility - should be further bolstered to cope with an influx of demand. Lastly, it
is recommended that information services such the European Investment Advisory Hub and the Financial
Instruments Advisory “Fi-Compass” are expanded (possibly by linking to regional or national hubs).24
The Commission can also invigorate the property and financial markets to drive energy renovations by
developing frameworks that favour investments considering broader environmental, social and corporate
governance dimensions.7 Moreover, the EC could push for the development of common guidelines for
financial institutionsq and the establishment of working groups to tackle data gaps that hamper integrated
environmental and financial real estate assessments. Last but not least, the intensification of capacity
building efforts in the financial sector on climate-related investment risks is recommended.7
As already mentioned in the national recommendations, energy market reforms should be promoted, to
exploit the potential demand response capacity of buildings28 and explore the possible introduction of
market-based instruments such as White Certificates.2 Further, utilities should be required to deliver on
parts of targets under Energy Efficiency Obligation Schemes (EEOs) via certain innovative financing
approaches, to enable these to take hold in the market.28
To encourage and benefit from higher quality standards being applied in the built environment, European
institutions should support national and subnational efforts to promote and raise awareness of good
practices. Moreover, as evidenced in the TripleA-reno report on architectural determinants of building
performance,11 the EU should continue to fund projects and initiatives to drive innovation and mainstream
high quality architectural design.

q

on the use of available funding sources.24
In line with the EU Sustainable Finance Taxonomy.
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4

Selected recommendation themes

Details and contextual information had to be omitted in Chapter 3, in the interest of keeping the
recommendations for policy makers concise. The following subchapters explore selected themes, explored
in the meta-analsis, in some more detail, with particular foci being placed on topics such as energy renovation
delivery methods (particularly OSS) and financing. Whilst the subchapters themselves do not always identify
the target audience for recommendations, most are referenced in the recommendations for subnational,
national and EU policy-makers in Chapter 3. As visualised in Fig. 2 below, only a sample of themes identified
in the context of data gathering, using the software MAXQDA, are covered in this summary.
More detailed findings in relation to building typologies, actor- and technology-specific recommendations as
well as on key barriers for which recommendations have yet to be articulated have been captured and will
enable the local government network ICLEI to add value to future EU-funded projects and to feed these into
activities it coordinates as part of the European Covenant of Mayors Office.

Figure 2 | Overview of recommendation foci and target audiences

4.1 Policy and regulatory aspects
To double annual energy renovation rates in the next ten years, political decision-makers will have to make
significant changes to their policy and regulatory frameworks. At both MS and subnational level the “energy
efficiency first” principle has to be prioritised and anchored more firmly into policy-making.8 The
misalignment of policies, which can occur at all levels of governance, needs to be addressed to avoid the
inefficient allocation of resources to operationalise the Renovation Wave.1,18,r Considering that voluntary
r

Particularly in relation to overcoming financial barriers, the introduction of packages of complementary policies are needed.2
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measures and incentive schemes have not resulted in the desired increase in renovation rates,12 the
introduction of minimum performance requirements and stricter building codes appears likely. As
mentioned, MEPS are not universally supported and – if introduced – TripleA-reno partners stress that these
will have to be introduced in stages, be tailored to local conditions and be backed up with strong measures
to support investment. Against this backdrop it is critical to stress the importance that new policies and
regulations are designed to be broad in scope, coherent as well as ambitious 1 and that they establish a
predictable, long-term pathway20 with incremental tightening of requirements, to send clear market signals.
It is important that policy discussions on energy renovation consider non-energy benefits15 as well and, whilst
stakeholder engagement is detailed in more detail in the context of subchapter 4.2.7, it is worth emphasising
that subnational involvement in national policy consultations is key to ensuring that strategies are wellconsidered.18 Reflecting the realities of subnational stakeholders is a win-win situation as these insights form
the basis for realistic goal setting and the development of tailoured support mechanisms to ensure that local
levels have sufficient resources and capacities to enforce stricter building codes and minimum standards.7(on
enforcement)

Whilst the case for ambitious policies to increase renovation rates is clearly justified in terms of socioeconomic and environmental impacts, care must be taken to ensure that vulnerable groups are not
inadvertently impacted negatively and, hence, should be consulted in the policy design process and
thereafter.10 To mitigate increased burdens of renovation costs on low-income households, who may already
be suffering from energy poverty, adequate social security support29 must be provided and local authorities
should be equipped to identify such vulnerable people, offer tailoured technical and financial renovation
solutions to avoid their displacement.8,19
Upcoming revisions to the European Renewable Energy Directive (REDII), the Energy Performance of
Buildings Directive (EPBD) and the Energy Efficiency Directive (EED) 35 will be critical to realising the
Renovation Wave’s ambitions in the long-term. Recommendations on these have been largely summarised
in chapter 3.3.
4.2 Energy renovation delivery methods
As already alluded to in earlier chapters, the articulation of local renovation strategies and OSS services
requires a detailed understanding of on-the-ground realities. To know what support and interventions are
needed, decision makers must have detailed information on building typologies / energy saving potentials,
socio-economic and demographic structures, income levels as well as the private sector renovation market.6
Building on this data - and informed by broad stakeholder engagement to inform goal-setting9 – local
authorities should develop and embed renovation strategies in an integrated manner:


Working with supply-side actors such as utilities can help ensure that synergies between energy
efficiency gains and renewable energy generation can be exploited.7,35



Integrated neighbourhood-level regeneration projects must carefully consider social and
environmental non-energy benefits, harness logistical and cost advantages of spatial proximity /
building-type clustering and promote the inclusion of difficult-to-retrofit buildings.7,36 Ideally, such
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regeneration schemes should be supported by the application of energy, lifecycle simulation and
Building Information Modelling (BIM) as well as Integrated Project Delivery (IPD) tools.4
The following subchapters describe some of the key elements underpinning the effective delivery of energy
renovations. Whilst most attention is dedicated to One-Stop-Shops as well as building typology and
ownership structure considerations, additional subchapters provide an overview on specific issues related to
seizing on opportune moments / “trigger points” to prompt renovation activity, establishing roadmaps and
carrying out energy audits. Further topics address the importance of skills development, stakeholder
engagement and behavioural change.
4.2.1

One-Stop-Shops

One-Stop-Shops (OSS) function as citizen advice and support hubs that can be seen as a keystone of local
government efforts to catalyse energy renovation rates. OSS are an important enabler to decarbonise private
building stock, improve citizen wellbeing and combat energy poverty. OSS at city- or district-level address key
barriers associated with fragmented renovation markets: both on the demand- and supply-side.
Establishing an OSS, which can and probably should be both a virtual and physical hub,6 can be a very effective
approach to raise awareness, provide independent advice (e.g. on technical solutions and financing options)
and offer integrated solutions.7,12 If set up as more than a general advice centre, OSS can play an important
role in minimising disruption / renovation time, reducing cost, closing performance gaps by supporting the
definition of renovation steps, facilitating the close coordination contractors37 and ensuring the quality
outcomes.29,s
Under most national legal frameworks there are three main legal structures to set up an OSS and the chosen
form influences to some degree the services it provides: a service that is set up within the local authority, a
public-private partnership or a fully private OSS.6 Whilst a broad recommendation on a legal structure cannot
be given, it should be noted that fully private OSS are still quite rare, as a for-profit model can only function
in a mature renovation market with healthy supply and demand. In most cases market fragmentation appears
to favour the establishment of an “in-house” OSS that is operated by the local authority itself. A helpful
overview of the advantages and disadvantages of the legal structures available is provided in a guidebook
that was developed in the context of the EU-funded INNOVATE project.
Whilst the public OSS model is a popular choice, a significant limitation is that direct contractor selection,
negotiations and renovation project management services on behalf of a homeowner would stand in
competition with private sector players and therefore be in breach of European state aid rules.6 The
establishment of national advice centres to support local authorities on legal and organisational matters
when endeavouring to set up an OSS is therefore recommended.37
No matter what form of OSS is established, reducing costs by concentrating face-to-face advisory efforts on
clients that are serious about embarking on a renovation journey is important.6 Many OSS set up online
information portals and provide web-tools to support customers that are in the initial stages of expanding
s

TripleA-reno partner ACE considers that One-Stop-Shops should be recast to offer architectural and landscape design, legal, and
procurement advice for local communities to take concerted action.
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their knowledge on energy renovation options. To reduce the set-up costs and allow for the concentration
of advisors on serious clients, forming hubs at regional or national level for general information and inquiries
should be considered.6,29 Whilst an online presence is essential, it is important that an OSS also has sufficient
visibility on the ground and a physical presence in a target neighbourhood is generally deemed to be required.
The OSS should furthermore build relationships with local professional organisations, real estate agencies,
the media, financial institutions as well as charities and social workers. Collaborating with these stakeholders
helps promotion, the development of complementary financing solutions and identification of high potential
clients as well as groups affected by energy poverty.6
Considering the significant effort and time OSS have to invest into essential awareness and trust building
during the setup phase,6 the first years of operation will see low conversion rates. It is therefore imperative
that long-term stable financing of OSS can be secured29 and the market as well as services provided are
monitored regularly to ensure continued relevance.6
4.2.2

Building-types and owner-tenant structure

Considering the diversity of building types and ownership structures, local governments must develop clear
methodologies to address the main case types. In so doing, untapped potentials for energy efficiency gains
are not overlooked29 and complex cases can be given due attention and resources to raise the chances of
triggering energy renovations.
Public buildings are a key intervention area for local authorities, as their renovation can be directly managed.
Energy renovations of schools, hospitals, administrative buildings and social housing stock are highly visible
undertakings that raise awareness among citizens and, furthermore, support the professionalisation of local
renovation markets.15 Local authorities should receive sufficient technical and financial support from national
level to carry out such work, if local capacities and resources are too constrained.
With an estimated 42% of Europeans living in multi-unit buildings,3 it is imperative that tailoured approaches
(e.g. awareness raising, financing, consensus-building approaches, etc.) are developed to tackle such complex
renovation projects in particular.2 Agreeing on an energy renovation collectively is a challenge, hence it is
recommended that countries across the EU establish housing associations as legal entities to facilitate
renovation decision-making in condominiums and access to funding for such associations. Furthermore,
voting thresholds to reach agreement on renovations should not be preventatively high.2,t
Split incentives amongst landlords and tenants also represent a significant barrier to retrofitting.18,12 Tenants
are the beneficiaries of improved indoor environmental quality and lower utility bills, whilst the landlord may
see some increase in property value, but is mainly confronted with a significant bill for the energy renovation.
No single recommendation can be given to address this issue, but some countries have had some success by
incentivising landlords, allowing certain increases in rents, providing taxation support or mandating minimum
performance requirements for rented properties.
As low-income and vulnerable groups have already been the subject of recommendations, these will not be
repeated here, but it should be stressed that “naturally occurring” affordable rented housing can often be
t

Presently, voting threshholds can be as high as 67% - 75% (Romania being the lower figure and Germany as well as the Czech Republic
being at the top end).
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found in energy inefficient buildings where building owners have limited cash-flow for maintenance and
repairs. Particularly supportive financing solutions and significant technical assistance will in all likelihood be
needed to enable the renovation of such properties and to avoid the passing on of costs to tenants that are
already experiencing economic hardship.10
Historic / heritage buildings also require particularly tailoured solutions, whilst single family homes tend to
be viewed as “low hanging fruit”, as only one owner needs to be consulted and interventions tend to be
easier to implement.
4.2.3

Trigger points

The identification and capitalisation of opportune moments to trigger energy renovations should be
embedded in national as well as subnational renovation strategies. In light of demographic trends in many
European countries, a considerable rate of change in property ownership will occur in the coming years19 and
this should be used to scale up renovations. The sale / purchase and rental of property will have to be linked
to energy renovations and in all likelihood, this will have to be done by mandating certain minimum energy
performance levels. Until such obligations have been introduced, renovation programmes should inform
local banks and real estate agents about technical and financial support services to carry out renovations to
reach new owners or ones that are planning non-energy upgrades or expansions to buildings.6,15,29,37
4.2.4

Roadmaps / renovation passports and energy audits

Energy audits are a great way to „get across the threshold” of an apartment or building owner’s doorstep.
Qualified independent experts can raise awareness and educate owners about the potential of efficiency
gains, co-benefits, suitable measures as well as support services available.19 To ensure quality and
effectiveness, auditing schemes should be linked to national or regional training (including on energy poverty
issues8) / accreditation and be subsidised to increase uptake.7,19 On-site energy audits are the precursor for
the development of renovation roadmaps, described below.
The development of tailoured renovation and financing plans is essential to guide homeowners along a
renovation journey that suits their needs and financial capacities.6 Such roadmaps or renovation passports
promote the implementation of multiple rather than single energy efficiency measures,37 either in a step-bystep approach or in the form of intervention packages. A voluntary step-by-step approach can be a practical
option to work towards an energy efficient building or apartment unit together with the owner, as a full deep
renovation package may be financially unviable or perceived as being too risky. Further, an incremental
approach allows advisors to build capacities and trust of owners along the way.6 The definition of a technically
appropriate sequence of intervention steps in a roadmap, with documentation of steps taken, allows the
journey to continue even in case of a change in ownership.19 New tools to support the creation of such
roadmaps are being developed12 with already implemented schemes such as the Passeport Efficacité
Énergétique (P2E) and the Woningpas EPC+ being worthy of note.12 The introduction of such passports and
digital logbooks is recommended in conjunction with EPBD revisions at European level7,15,18,29 and their
potential for improving building data availability and comparability is being recognised.28,37
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4.2.5

Quality control

Quality frameworks are an essential feature23 of a local renovation program, as acceptance and demand
hinges upon the delivery of successful renovation projects. Post-renovation handover processes should be
comprehensive, with owners and, if applicable, tenants receiving clear guidance on technologies installed.
Further, quality management should include feedback loops, inspections as well as post-occupancy
evaluations.7 At the building-level, regeneration project managers should also consider Design-BuildMaintain contracts to ensure that maintenance and systems-optimisation in the operation phase lead to the
desired performance gains.16 (expanding on the theme of quality control, see footnote ‘u’ in which comments by ACE are summarised)
Robust national renovation quality labelling, that specifies technical standards, defines responsibilities and
qualification requirements as well as follow-up service provision after renovation work is completed, would
further help to professionalise supply and increase consumer demand.29 Good practice examples of note
include the UK’s Trust Mark as well as the German DGNB Buildings in Operation and the French COPILOT
building certification.28,29
4.2.6

Skills and capacities

Upskilling stakeholders engaged in the renovation sector value chain is broadly recommended 3,6,7,12,16,18 and
should therefore feature prominently in EU, national as well as subnational strategies and initiatives. Indeed,
the skills gap is seen as a significant barrier to scaling up energy renovations7,13 and recommendations identify
the need for mutual learning,16 life-long learning7 as well as re- and upskilling.7 Foci for regular trainings
include topics such as new technologies, digitalisation and energy efficiency7 as well as coaching on
renovation project coordination. Besides tradesmen and contractors,37 specific actors in the renovation
market value chain that should benefit from such offerings include architects, engineers, heating specialists
and energy advisors.8,13
The implementation of trainings for tradespeople, which are often engaged in SMEs or micro-firms,12 is seen
to be best done locally,6,16 but the overall strategy for - and development of – training schemes is seen as a
national responsibility.7 At national level it is recommended that accreditation and labelling schemes are
introduced that are linked to training programmes to ensure that energy audits and renovations are delivered
to a high standard.12 It is suggested that such certification should be gradually made mandatory for
renovation projects wishing to access subsidies and grants.7
4.2.7

Stakeholder engagement

The importance of engaging stakeholders is highlighted in multiple contexts, including in policy-making
processes, renovation programme design as well as at the neighbourhood and building-level. The topic
receives considerable attention in the publications synthesised, but is condensed into two short

u

Going beyond recommendations synthesised from literature, TripleA-reno project partner ACE notes that, on average, buildings consume
1.5 to 3 times more energy in reality than planned. This performance gap must not be repeated in embodied carbon and other
environmental impact categories. It is essential, therefore, that the tracking of absolute performance is based on measured and as-built
outcomes. Such an approach would dramatically improve construction quality, usability and the interface design of buildings, which are
major contributors to life-span. Feedback and validation of both qualitative and quantitative outcomes is needed to deliver long term
resilience and value.
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recommendation summaries, for the sake of brevity. In connection to engagement, please also refer to
chapter 4.5, which provides a more expansive overview on communication and awareness raising, as well as
ethnographic research summarised in TripleA-reno report D2.35



Policy-making: Policymakers must have a clear understanding of on-the-ground conditions and it is
therefore important to implement a broad stakeholder engagement processes and suitable fora from
the outset23,18 (dialogues should also continue into the policy implementation phase). The
development of a sense of ownership as well as trust must be established in these processes,19 with
dialogues set up to enable open knowledge sharing7 and exchanges on the co-benefits of energy
renovations.15 Whilst not all can be named here, stakeholders include representatives of the real
estate and financial industries,10 designers, the construction / renovation sector, utilities, the
affordable housing community,10 property owners, citizen groups7 as well as local and regional
governments (if the policy is being developed at national level).18



Local renovation programs: In addition to the abovementioned actors it should be emphasised that
engagement at the neighbourhood-level must be carefully planned to ensure that difficult to reach
vulnerable groups, such as those experiencing energy poverty, are involved and their situations
reflected. Whilst citizens should already be engaged in the overall renovation program development
phase, it is of course imperative that residents take centre stage in the concrete planning,
implementation and post-renovation phase.9 Renovation program managers should consider
training citizens to function as facilitators / advisors to others4 and establish processes that facilitate
the co-design of approaches.14 It should be noted that architects are already well placed to take on
the role of facilitator or advisor and their greater engagement appears logical.

4.3 Financing the Renovation Wave
As evidenced in the recommendations for EU, national and subnational policymakers, market activation,38
untapping the potential of lower-cost private finance12 and optimising public funding will be essential to
trigger the needed increase in energy renovation rates to meet Europe’s decarbonisation goals. Indeed, the
mobilisation of investment will have to lie at the heart of public renovation strategies.18
Over the past years, the availability of both private and public financial instruments to enable energy
renovations has increased, but a clear framework to send the right market signals has yet to emerge.23
European and national actors can support this process by developing guidelines on ESG / sustainable
investing, in line with the EU taxonomy for sustainable activities, and by facilitating capacity building on
climate-risk in the financial industry.7
It is generally recommended that funding schemes for energy renovations are transparent, independently
managed, engage local finance partners and are tailoured to the diverse stakeholders engaged / building
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types encountered.2,7,29,v Furthermore, whilst the financing approaches in this chapter are listed individually,
it should be noted that there is no one-size-fits-all financial solution,38 with many products registering
significant consumer uptake being blended forms that combine public and private funds or loans and
grants.20,38,39 Some experts recommend that MS should shift from grant to guarantee funding, to leverage
private finance more heavily.39 Lastly, it is noted by TripleA-reno project partner ACE that value increase is
the greatest incentive for finance and ways to link whole life performance to value is critical to reduce
investment risks (e.g. by focusing on actually achieved, rather than calculated performance). Considering that
architectural quality significantly contributes to 'value', whereas data on the impact of having implemented
energy performance measures is less clear, embedding performance in architectural design and vice versa is
strongly recommended.
The following subchapters outline some of the main existing as well as emerging approaches and, where
available, recommendations on enabling or realigning these are given.
4.3.1

Non-repayable rewards

Grants and subsidies: Grants and subsidies are typically offered when markets are insufficiently mature and
are often combined with other financing solutions. Whilst they can temporarily realign the market and bring
benefits such as greater cash-flow and debt finance access for investors, their scale is limited by finite public
resources.38 It is felt that such incentives should be primarily aimed at maximising the ambition of energy
renovations,1,29 the support of low income households / vulnerable groups,38,39 target the application of
newly emerging technolgies,38 and be structured in the form of staged incentives to better support
comprehensive step-by-step renovation approaches37
Tax incentives in the form of exemptions or benefits can be effective catalysts for energy renovations and
are being applied by many MS across Europe. It is highlighted that such schemes can be useful to promote
the application of innovative technologies that are yet to find significant market uptake. 39 Increasing the
property tax on energy inefficient buildings can serve the dual function of incentivising energy renovations
and increasing tax revenues that can be plowed back into schemes to support vulnerable groups. Whilst the
change of ownership is identified as a suitable trigger point to apply tax penalties (and bonuses), 29 it is
recommended that property purchasers are given a certain grace period, before higher property taxes are
applied to allow new owners to carry out the necessary energy renovation works.38 The EU-wide reduction
on value added tax for energy renovation services (e.g. labor costs of companies, OSS, etc.) as well as ESCOS
is also identified as a possible catalyst for the uptake in renovations.29
Market-based mechanisms such as renewable energy feed-in-tariffs (RE FITs) can be effective incentives to
support renovation projects that address both energy efficiency issues as well as on-site renewable energy
generation.2 Energy efficiency feed-in tariffs (EE FITs) are quite a new instrument,39 conceived to incentivise
consumers to save energy. It remains to be seen to what extent such tariffs could support deep retrofits and
/ or energy efficiency measures for those with limited access to traditional finance solutions in practice.38
Energy Efficiency Obligations (EEOs): The Energy Efficiency Directive provides MS with an option to achieve
energy savings by establishing EEOs, under which energy providers are obligated to meet cumulative endv

e.g. adressing the unique challenges associated with different building types, owner-tenant dynamics, socio-economic groups, etc.
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use energy savings targets in a given timeframe.15,39 Triggered by EEOs, energy service companies (ESCOs)
tend to use their expertise to identify and manage energy efficiency interventions, bringing on third private
sector parties to deliver these. In countries where such obligations have been implemented they have mostly
triggered energy renovations in non-residential buildings, often focusing on the easiest to implement
measures / cheapest solutions.38
EEOs are difficult to apply in apartment buildings with multiple owners, as reaching consensus on renovation
works can be arduous. Linking the planning of EOS-triggered renovations to payment schemes such as on-bill
financing could potentially help raise the acceptance of owners and facilitate positive outcomes in collective
descision-making.2 The use of such innovative financing schemes should be accelerated by mandating that
obliged ESCOs should deliver a certain percentage of energy savings by them.28 EEOs approaches in
conjunction with tradable white certificates, are currently being implemented in Denmark, France and Italy2
and should also be explored by other MS, as a potentially complementary market-based instrument.
4.3.2

Debt financing

Debt financing tends to be structured around traditional repayment methods, with typical security options
being the property (in case of mortgages), but in some cases security is also covered by government
guarantees.38 Whilst classical loans and mortgages are common products, green mortgages are becoming
more available and these, as well as other forms of debt financing such as PACE and on-bill financing, should
be facilitated at European and national level.
Loans & energy efficiency / green mortgages: Low-cost loans and preferential mortgages (underpinned by
public guarantees or interest payment support) are seen to be effective enablers to realise deeper
renovations in buildings - including ones undertaken by lower income owners.2,38 Preferential loans are often
coupled with subsidy schemes, to incentivise packaged energy renovation interventions and to reduce cost
barriers.38 The green and energy efficiency mortgage market is growing in Europe and will mature further, as
the financial industry better assesses the impact of energy renovations on property values, default risk as
well as environmental / climate risk.12,20 In the case of owners of affordable multi-family housing it is
suggested that the property refinancing stage might be best suited to trigger deeper renovation activity, as
this is one of the rare occurrences when owners can potentially access such preferential financial offerings.10
On the subject of vulnerable groups, it will also be important to develop or increase collective co-ownership
financing options to give housing associations better access to loans in which the elderly and persons with ill
health can also be included.29
Property Assessment Clean Energy (PACE): Another form of loan that is being piloted in Europe, but has
been implemented successfully in the US, is known as PACE. The advantage of these loans is that they are
not linked to home or building owners but rather to the building itself, which allows for the transfer of
ownership including the financial repayment obligations. The PACE model tends to be structured around
bonds issued by municipalities, with repayments being made via property taxation, typically over a 15 to 20
year period.20,38,39 In Europe, the adoption of the PACE approach is currently being held back by regulatory
issues related to financial institutions obtaining first repayment rights in case of defaults.38,40 It is yet to be
seen what levels of acceptance this approach will generate in Europe and to what extent it can be applied in
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countries where laws on the default on loans, foreclosure / repossession and overall enforcement are
weaker.12
On-bill financing (OBF): OBF schemes represent a promising approach to lower the initial investment cost
burden of energy renovations and address split incentives issues.38 OBF allows utilities (or other parties) to
cushion the impact of initial investment costs of energy efficiency measures for home or building owners,
either via an on-bill loan or on-bill tariff structure.39 In both cases a utility or financial partner takes on the
up-front costs and customers gradually pay off the investment sum via their utility bills7,20 (an iteration of
this approach is on-tax finance12). Key barriers to the broader adoption of OBF include, regulatory constraints
at national level, lacking utility company interest and the availability of other attractive financial products.
Further, it is noted that low-cost interventions are usually chosen via OBF, as repayment is dependent on the
actual reduction in energy demand.38
Revolving funds are set up to capture some of the savings associated with energy efficiency measures they
fund, to re-invest these into further projects.39 The Estonian Kredex Credit and Export Guarantee Fund12
should be mentioned and its replication in other MS should gauged, as it was found to have considerable
positive impacts on energy renovation rates, whilst not overstraining public coffers.39
4.3.3

Debt & equity financing

ESCOs: Energy Service Companies are defined as natural or legal persons that, in the case of energy
renovations, deliver energy / energy efficiency services to a building owner. The ESCO thereby accepts certain
financial and performance risks, as remuneration is based on improvements delivered and performance
standards met.14 Numerous ESCO models underpinned by varying contractual obligations exist, with the allinclusive ones (that are fully financed by energy savings) being the most expensive and therefore more suited
to large investments.6 Whilst ESCOs are generally more active in the non-residential sector, cases in Latvia as
well as a number of other European countries highlight that ESCOs can help catalyse energy renovations in
larger multi-family buildings as well.38 To encourage the proliferation of ESCOs it is recommended that
frameworks are created that instill trust of third-party financiers, supporting contractual documents are
standardised and guidelines are developed to define ESCOs more clearly.28
Energy performance contracting: This arrangement, which is underpinned by performance guarantees and
contractual agreements to reach agreed minimum performance standards, 12 shows significant promise in
driving energy renovations, as it unburdens building owners from investing capital or taking on debt.37 Energy
service companies carry out energy renovations, paid by themselves or via a financial institutions, and
incomes generated from cost savings are used to repay the costs of the project and generate profit. The ESCO
takes over the settling of the energy bills of the property and charges owners a fee to repay investment costs,
via a so-called shared savings or guaranteed savings model.20,39,41
Energy service agreements are similar to energy performance contracts as they also create a framework in
which service providers implement energy efficiency measures and guarantee certain savings over a defined
timeframe. Technologies installed under an energy service agreement remain in the ownership of the service
provider and will be removed or must be purchased by building owners after the agreed service delivery
period.20 In the case of energy service agreements, the provider is a third party rather than an ESCO.20 It is
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noted that these agreements are less suited to deep renovation and, due to high transaction costs, they are
generally only applied in larger buildings and blocks.
It is recommended that MS are supported in their efforts to mainstream the abovementioned approaches by
providing technical support for the development of appropriate frameworks and by opening channels /
platforms for the exchange of knowledge and good practices, amongst others.7 In relation to energy
performance contracts specifically, it is mentioned that supportive policies, to strengthen procurement
practices and to encourage facilitators to enter the market, should be introcuded.28
Energy Efficiency Funds: a number of international funds exist, often bringing together public and private
investment, to catalyse energy renovations. Key players include the European Energy Efficiency Fund
(EEEF),20 the SUSI Energy Efficiency Fund and the Renewable Resources and Energy Efficiency (R2E2) Fund.
These funds can offer debt as well as equity finance or support energy performance contracting projects. 20
Accessing such funds requires the aggregation of renovation projects to make these bankable and local and
regional authorities require significant technical assistance to do this.
Crowdfunding: Crowdfunding for renewable energy projects has gained some traction in Europe and various
crowdfunding models have emerged in recent years to help projects get off the ground.38 Examples of
platforms that apply this approach to energy efficiency projects include Bettervest, CitizenEnergy, Econeers
and Fundeen.39
4.3.4

De-risking investment

Public guarantee funds play an important role in de-risking private financial investmentsw and lowering
interest rates as a result.12 It is therefore suggested that such guarantees are set up at national and
subnational level, which could be funded via EU structural and investment funds7 or dedicated European
Investment Bank lending.12
At local level, OSS play an important role in de-risking the investment of homeowners, by providing unbiased
advice, quality control and, in some cases, by supporting renovation project management services directly.29
On the subject of the local level, it may be preferable to some political decision makers, if renovation
programs or guarantee schemes are established as entities separate from the local authority, to address riskaversion.40
Insurance companies also play a role in de-risking finance by protecting financial institutions from defaults
and also by taking on risk of companies that are offering energy renovation services tied to performance
guarantees.20 Lastly, it is recommended that the awareness and capacities of investors and private finance
institutions in relation to energy efficiency risks and benefits is increased39 and that national level risks factors
are better understood and linked to the De-risking Energy Efficiency Platform (DEEP).28

w

Specifically, guarantees protect private investors from delayed payment or default risks.38
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4.3.5

The role of EU-funding

It is generally agreed that intensified EU funding will be required to achieve the lofty goals of the Renovation
Wave. Most of the recommendations have already been summarised in chapter 3.3, therefore only a short
overview is provided here:


Revenues from the EU Emissions Trading System should be made available for deep renovation7 and
Low Carbon Certificates could also be used to provide long-term financing for OSS.29 Moreover, local
and regional authorities should explore opportunities associated with the InvestEU programme to
fund the setting up of One-Stop-Shops.29



Structural and cohesion funds should be made available for up- and reskilling actors in the renovation
value chain as well as for subnational technical assistance support.7



The Recovery and Resilience Facility as well as the EU’s new multi-annual budget should support the
development of innovative technical systems, solutions and service models to catalyse energy
renovation rates.35



Services offered by the European Investment Advisory Hub and the Financial Instruments Advisory
should be expanded and bolstered by national or regional facilitators to better support local actors.24
Furthermore, increased resources for the Covenant of Mayors could help the Office develop capacity
building and knowledge dissemination activities, tools and methods to support subnational
initiatives24

4.4 Monitoring and data issues
It is clearly evident that building stock data needs to be improved in terms of availability, robustness and
comparability, to inform policymaking, quantify the impacts of renovation programmes and projects7 and to
provide a clearer picture for private finance on uncertainties, risks and benefits.10,38 The requirement for
better data covers indicators such as the classification of building typologies (incl. age, use, ownership
structure, incentives received, etc.), affordable housing stock, energy / housing subsidy claims, energy
consumption, initial / actual post-renovation performance (and renovation cost), the use of renewable
energy, amongst others.10,13,15,19,29 Undoubtedly, it will also be important to obtain more data on non-energy
indicators to better gauge the co-benefits (health / indoor air quality, local air pollution, etc.) and
contextualise energy renovations.10 The Level(s) framework of indicators could serve as a common
framework for collecting these data. Lastly, it should be mentioned that data collection is limited by data
protection laws in practice.42
Whilst continued funding of the EU Building Stock Observatory is recommended, it is clear that more
coordination and improved data sharing across the renovation value chain as well a complementary tools
and initiatives (e.g. selective data mining,4 national observatories / databases37 and EU initiatives to facilitate
data sharing and capitalisation) will be necessary.7 Improved energy performance certificates and, in relation,
the introduction of renovation passports29 and digital logbooks will also play a key role in sourcing data, to
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support policymakers incentivise of mandate renovations as well as to raise the awareness of home- and
property owners themselves.19
At the individual renovation program and project level, it is important to set baselines and quantifiable
targets to understand performance,9 implement consistent impact monitoring of operational programmes
for building renovation7 and to collect, validate, verify and log performance data.4,29
In relation to untapping the potential of private finance, it will be important to develop standardised metrics
and reporting protocols that include non-energy and non-finance indicators, to enable balanced risk
assessments as well as to mainstream ESG investing and reporting in real estate.7 Local authorities (and OSS)
can support local banks in their investment assessments and decision making, by ensuring the quality of
renovation works (underpinned by monitoring data) for green asset classificaton.29
4.5 Dissemination, communication and awareness raising
The lack and asymmetry of information is a key bottleneck for efforts to increase energy renovation rates
across Europe. It is therefore imperative that European and national decision makers support knowledge
dissemination, communication and awareness raising efforts, particularly at the local level.6,12
To engage property and homeowners, local renovation program or OSS managers are recommended to
develop clear, simple and jargon-free messages to raise awareness, build acceptance and instill trust.4,10 The
co-benefits of energy renovations in general – and in the context of specific renovation projects - must be
clearly articulated, touching upon improvements to air quality, comfort and wellbeing as well as lower energy
bills and property values.2,4,10,37 Communication and marketing tools should include tailoured messages for
groups such as young families, singles, low-income households, etc. to reach the intended audience at
opportune moments.6 Moreover, local authorities should develop standardised documentation about
available programs and incentives,10 a compilation of frequently asked questions as well as lists of qualified
contractors.43
The provision of a helpline for building owners and managers10 might be more appropriately established at
regional or national level, to allow local facilitators to focus on clients who are seriously considering energy
renovations or to focus on strategic projects to address energy poverty. The engagement of influencers,37
training of residents to act as advisors / intermediaries4 and building of partnerships29 with local actors such
as the media, banks, real estate agencies and associations is very much recommended at local level, however.
Awareness should furthermore be raised by taking leadership and carrying out ambitious energy renovations
of public buildings;7 by strongly incentivising and encouraging on-site energy audits via national schemes;13
by upgrading energy performance certificates and introducing renovation passports / digital logbooks 7 as
well as by rolling out tools and technologies to help end-users monitor their consumption.7
Greater awareness will also serve to affect behavioural change, which is key to maximising the impact of
energy efficiency measures. Behavioural change can be promoted through general awareness raising
campaigns, the installation of technologies such as smart meters and via clear communication in the
renovation planning, implementation and post-retrofit monitoring phase.9
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Connected to communication, it is also important that dissemination is facilitated to enable the crosspollination of expertise and good practices at the policy and renovation programs-level. It is therefore
recommended that knowledge-sharing clustering events and workshops are held37. Additionally, the
collection and showcasing of business models as well as case studies via an EU-wide central platform with
country-specific sub-pages would be instrumental.37,x

x At the same time, it is recognised that existing platforms such as BuildUp,

Construction 21, DEEP-EFIG and SCIS already fullfill such functions

in part.

THIS PROJECT HAS RECEIVED FUNDING FROM THE EUROPEAN UNION’S H2020 FRAMEWORK PROGRAMME FOR RESEARCH AND
INNOVATION UNDER GRANT AGREEMENT NO 784972.
The sole responsibility for the content of this report lies with the authors. It does not necessarily reflect the opinion of the European
Communities. The European Commission is not responsible for any use that may be made of the information contained therein.
Page 30 of 36

5

Concluding remarks

The concluding remarks refrain from summarising the document at large, but take a look forward instead.
The European Renovation Wave will bring with it a significant transformation of the continent’s building
stock as well as the policy landscape in this decade. Against this dynamic backdrop, the creation of an
analytical framework, using the software tool MAXQDA, can be seen as a valuable exploitable result of the
TripleA-reno project.
Moving forward, the framework will allow for the synthesis of further existing and future EU-funded project
outputs and publications by think tanks and interest groups. Updated recommendations and findings on
energy renovation delivery and finance methods will not only feed into future European projects of the ICLEI
local government network and other associations engaged in TripleA-reno, to serve their members. The
knowledge resource will, moreover, serve to inform discussions and actions in collaboration with key
associations and multipliers at EU-level, help shape knowledge sharing and capacity building efforts in the
context of the EU Covenant of Mayors and be harnessed to inform EU decision makers operationalising the
Renovation Wave.

Figure 3 | Exploitation & replication of TripleA-reno results via umbrella organisations
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7

Appendix

7.1 Complementary information and positions by selected umbrella groups
ICLEI: Recognising that local and regional governments play a critical role in delivering on-the-ground
sustainability transformations, it will be essential that building-related policy reforms are rooted in
subnational realities and actively enabled at all levels of governance. Europe’s ambitious climate goals can
only be met, if local and regional authorities’ mandates pertaining to the built environment are properly
defined and if these actors are sufficiently capacitated and resourced to fulfil their responsibilities.
Local and regional governments must catalyse the sustainability transition of their built environment via
integrated strategy-making and cross-sectoral policy formulation and planning, that is aligned with
overarching policy frameworks. Moreover, it is important to note that subnational authorities are key change
agents (e.g. in their roles as sustainable procurer, architect, engineer), whilst also being tasked with enforcing
building regulations and implementing a broad range of measures to drive decarbonisation and enshrine
socio-economic sustainability. Lastly, local and regional authorities play a key role in awareness raising,
activating citizens as well as private sector stakeholders and implementing monitoring frameworks, to
measure progress and inform evidence-based policy making.
Against this backdrop, national and European stakeholders are called upon to ensure that subnational
authorities are provided with the needed technical and financial resources as well as capacities to fulfil this
broad spectrum of obligations. The delivery of such support – and the integration of subnational perspectives
into overarching goals, strategies and measures – can be ensured by optimising vertical and horizontal
institutional arrangements, via a so-called multi-level governance approach. Creating the preconditions for
effective co-design and co-implementation of regulations, policies and initiatives related to energy
renovations will be essential to raise the deep renovation rates to the degree necessary, so that Europe can
become the world’s first carbon neutral continent by 2050.
REHVA: REHVA supports the ambitious implementation of the Renovation Wave Strategy and the
strengthening of the current EPBD to foster deep energy renovation that delivers healthy, and energy
efficient buildings and to boost the digitalisation of the construction and building renovation sectors.
However, more attention shall be paid to improved indoor air and environment quality (IEQ) resulting from
deep energy renovation. The COVID-19 pandemic shows the importance of indoor air quality (IAQ), and the
public health impact and cost of buildings ill-suited to mitigate risks due to inadequate ventilation. The WHO
Roadmap to improve and ensure good indoor ventilation in the context of COVID-19, should be considered.
IEQ and ventilation requirements should be integrated in renovation policies in the scope of EPBD, which is
the only legislation tackling energy efficient ventilation systems and IEQ in buildings.
TripleA-reno has demonstrated the importance of including indicators like health & comfort in the
assessment of buildings to make renovations more attrach and tools such as the TripleA-reno - Combined
Labelling Scheme can support the enabling of including it within the scope of the EPBD.
UIPI: as key stakeholders in the housing and real estate sectors, we fully acknowledge the importance of
decarbonising the building stock and energy system and we consider that better performing buildings can
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ensure healthier and safer environments for all. For our sector to encourage, and for citizens to accept and
support the transformation of our building sector, we need to guarantee that any further policy measures
and actions to reach these objectives are conceived and implemented according to the principle of costeffectiveness. This principle guarantees that economy of scale solutions are privileged when feasible and it
also ensures that the adequate steps can be taken in a progressive way to achieve carbon neutrality by 2050
prioritising, when necessary, staged deep renovation. Moreover, this approach will accelerate renovation
processes by encouraging financing for investments made cost-effective either through energy savings alone
or with public support.
On the contrary, even though we acknowledge the need for reinforced measures to decarbonise our building
stock and the need for specific consideration of the worst performing buildings, we deem that the
introduction of mandatory minimum energy performance standards (MEPS) risks creating an obligation to
modernise regardless of the context, feasibility, economic necessity and financial ability. Such measures
could also potentially lead, if the MEPS are not met, to abandoned buildings as property owners may consider
it too expensive to meet the requirements. In our view, a market based approach on the demand and supply
of energy-efficient and climate-friendly properties is the most effective way to guide cost-effective
renovation investments in the property stock. Should MEPS be introduced, a sectoral and
progressive/gradual approach should be the guiding principle, together with flexibility and social safeguards
ensuring that the energy transition is fair and beneficial to all. Furthermore, the focus should be more on the
overall objective rather than on specific and detailed measures and trigger points for renovation. As a result,
technology-neutral actions could be undertaken in accordance with the regular management and
maintenance cycle of a building or an entire block, as well as with their specific needs.
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