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Abstract
In Slovakia, there is more than 12,000 public buildings, most 
of them in the need of a deep renovation. Renovation of public 
buildings can provide significant energy savings potential for 
space heating, both in Slovakia as well as in the EU. In order 
to utilise this potential, significant investment is necessary, 
which enable deep retrofit to the lowest possible level of energy 
demand. In Slovakia several financial mechanisms have sup-
ported renovation of public buildings (Munseff, Pilot project 
Energy efficiency of public buildings, Environmental fund, 
Structural Funds 2007–2013, European Structural and Invest-
ment Funds (ESIF) 2014–2020 etc.). However, most of these 
are ad-hoc and mainly dependent on European or internation-
al funding. Contrary to the residential buildings, no national 
financial mechanism for a stable support of public buildings 
renovation exists. Moreover, most of the mechanisms have no 
strict energy requirements in place, which may lead to lock–in 
effect. This changed only in Operational Programme Quality of 
Environment (2014–2020). Nevertheless, despite the number 
of different programmes, the total number of renovated build-
ings is relatively small, and the allocated funds are insufficient. 
The situation is similar in the Czech Republic and Hungary. 
It is envisaged that renovation of public buildings is going to 
be supported in the upcoming ESIF (2021–2027) and in the 
Recovery Plan. Therefore, it is of utmost importance to direct 
these investments in such a way that the energy savings poten-
tial is utilised to the fullest, further lock-in effect is prevented 

and public money is spent efficiently. The aim of this article is 
to provide an overview of financial mechanisms for renovation 
of public buildings in Slovakia, summarize lessons learned as 
well as risks and opportunities of large-scale building retrofit 
and point out several examples from abroad. Finally, recom-
mendations will be drawn for both national authorities and for 
municipalities.

Introduction
In Slovakia, there are more than 12,000 public buildings (Ko-
rytarova et al. 2015). Like in other Central and Eastern Europe-
an (CEE) countries, due to a long-term underfinancing of the 
public sector, maintenance and systematic building renovation 
has been largely neglected for several decades. Therefore, there 
is a significant energy savings potential in public buildings 
in Slovakia and other countries, which was proven by several 
studies (e.g. Hungary: Korytarova 2010, Slovakia: Korytarova 
et al. 2015, Czech Republic: Lupíšek et al. 2021 etc.). 

While there have been several programmes financing reno-
vation of public buildings, these were mainly ad-hoc, not-
systematic and with only a limited time-frame and budget. In 
some of these programmes, energy efficiency was not the pri-
mary goal, and thus the results were not properly monitored 
in terms of achieved energy savings. Moreover, most of the 
programmes rely on EU or international sources. Unlike in the 
residential sector, a stable long-term national support mecha-
nism for renovation of public buildings is missing. 

The main problem is a lack of a strong energy requirement 
for renovations financed through public funding. This is a 
problem, as according to EU legislation major renovations shall 
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fulfil minimum requirements of new buildings only when it is 
“technically, functionally and economically feasible” (Article 7 
of Directive 2010/31/EU on energy performance of buildings, 
EU 2010). This is a rather weak provision. 

The aim of the article is to provide an overview of financial 
mechanisms for renovation of public buildings in Slovakia; to 
summarize lessons learned from functioning of these mecha-
nisms; to summarize risks and opportunities of large-scale 
building renovation and to point out at selected examples from 
abroad. 

Methodology
Overview of the financial mechanisms is based on analysis of 
the past, existing and planned financial mechanisms aiming at 
renovation of public buildings. This includes ex-post evalua-
tion of the different past and existing programmes. The main 
aim is to show the financial flows that have been used to fund 
renovation of public buildings and show the overall impact 
of these programmes both in terms of expenditures as well as 
achieved energy savings. On the other hand, investment inten-
sity (€/MWh) of renovation of different building categories is 
analysed. 

Main data sources are national strategic materials, such as 
National Energy Efficiency Plans (NEEAPs) (MoE SR  2011, 
2014, 2017), Integrated Energy and Climate Plan (NECP) (MoE 
SR 2019), Long-Term Renovation Strategy (MoTC SR 2021), 
planning documents for Structural Funds (2007–2013), Eu-
ropean Structural and Investment Funds (ESIF) (2014–2020); 
ESIF (2021–2027) and Renovation and Resilience Plan of the 
Slovak Republic (MoF SR 2021). Further sources included vari-
ous data sets and public information on different programmes 
(such as webpages of different programmes, e.g. Environmental 
Fund, Munseff).

Each programme was evaluated on the basis of individual 
projects, i. e. bottom-up ex-post evaluation. The ex-post evalua-
tion of financial flows and energy savings for the NEEAPs were 
conducted by the Ministry of Economy of the Slovak Republic 
(MoE SR) and Slovak Innovation and Energy Agency (SIEA). 

First, the projects aiming at improving energy efficiency of 
public buildings were selected and data was gathered in a con-
sistent and systematic way. This included project information, 
building information (location, building category, floor area), 
start and end of the project, allocated funding and break-down 
of financial sources, planned or achieved energy savings (while 
seeking the latest possible information). This data was then 
checked for any obvious mistakes and discrepancies, such as 
missing information and numerical and conversion mistakes 
(1st check). In such cases, additional information was sought 
from publicly available information on the project. In case re-
newable energy sources (RES) were also installed within sin-
gle project (along with energy efficiency measures), financial 
sources related to RES installation were deducted from the to-
tal project expenditures. Next, the investment intensity of each 
project was calculated (€/MWh, expenditures per unit of ener-
gy saved) and compared to the average investment intensity of 
the corresponding building category (2nd check). Projects with 
extensive deviation from the average investment intensity were 
further investigated. In case such projects did not prove viable, 
they were excluded from the analysis.

The investment intensity (€/MWh) shows how much initial 
investment is required per unit of energy savings within a reno-
vation project. This value is based on total investment cost of en-
ergy efficiency part of renovation projects and average achieved 
annual energy savings reported during the monitoring period 
(e.g. this usually ranges from 3–5 years (e.g. in structural funds 
indicators are monitored for 5 years after completion of the pro-
ject), depending on what is available at the time of calculation. 
The average investment intensity per building category is based 
on renovation projects funded by the Pilot project Energy Ef-
ficiency in Public Buildings (SIEA 2015), Munseff (2013) and 
assumptions, where such data was missing. These projects were 
taken as a basis as the funding was used solely for energy ef-
ficiency measures (i.e. no technical equipment etc.). The values 
range from €1,500/MWh for educational and small administra-
tion buildings to €2,300/MWh for cultural buildings. Invest-
ment intensity depends both on the building’s specific energy 
use (kWh/(m2.a)), and on its usage throughout the year.1 

Lessons learned and recommendations are based mainly on 
experience of the author with preparation and coordination of 
NEEAPs (required under Directive 2006/32/EC on energy ser-
vices (EC 2006) and Directive 2012/27/EU on energy efficiency 
(EU 2012) and annual reports on progress towards achieve-
ment of energy efficiency targets (required under Directive 
2012/27/EU) in 2011–2017, as well as on experience from 
preparation of analyses on energy savings potential in public 
buildings (Korytarova 2010, Korytarova et al. 2015). 

Results
Results include overview of the financial mechanisms in 2008–
2016 in terms of financial flows and achieved energy savings 
through different programmes and preliminary overview of 
planned new financial mechanisms. 

FINANCIAL MECHANISMS IN 2008–2016 
In total, in the period 2008–2016, €1,011 M was invested in 
renovation of public buildings in Slovakia, which brought en-
ergy savings of 1,218  TJ (338  GWh). Out of this, European 
Structural funds (SF 2007–2013) were the biggest contributor, 
both in terms of finances (90 %) and in terms of energy savings 
(74 %). Among these, the main contributors were the Regional 
Operational Programme (ROP) (2007–2013) and the Opera-
tional Programme Health Care (2007–2013) (see Figure 1). 

In the examined period most energy savings were brought 
by ROP (2007–2013) (see Figure 2), which included renovation 
of educational, social and cultural buildings. The ESIF (2014–
2020) were only starting in this period. The second largest con-
tributor was the Environmental fund,2 followed by Ekofond3 

1. Note, that renovation of municipal cultural buildings is highly cost intensive as 
compared to other public buildings. This is due to the fact, that although these 
buildings are in a poor technical state, they are used scarcely and heated only oc-
casionally, and the high initial investment does not bring enough energy savings.

2. Environmental Fund – national fund; supports i. a. renovation of municipal build-
ings within so-called Activity L: Increasing energy efficiency of public buildings in-
cluding building insulation. This activity is financed from revenues from emission 
trading (based on Act No. 414/2012 Col. on Emission Trading as amended). Re-
cently, energy savings (%) were added among the selection criteria for the support 
(Environmental Fund 2021). 

3. Ekofond – private fund of SPP, a.s., supported renovation of public buildings in 
2007–2013 (MoE SR 2017, Annex 5).
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and expenditures of the central government for renovation of 
their own buildings and buildings of their subordinated organi-
sations. 

PLANNED FINANCIAL MECHANISMS
Due to the increased need to achieve climate change targets 
and to spur economic recovery as well as still untapped en-
ergy savings potential, renovation of public buildings will be 
financed both from Recovery plan of the Slovak Republic and 
ESIF (2021–2027). Within the recently approved Slovak Recov-
ery Plan (MoF SR 2021) approximately €396 M is designated 
for “green” energy renovation of public buildings, out of which 
€200 M is planned for renovation of historical and listed pub-
lic buildings (MoF SR 2021) and the rest concerns educational, 
health care (including emergency services) and social build-
ings, courts, police stations and firefighter stations). However, 
the renovation of public buildings is not preconditioned by any 
ambitious energy requirement. The only requirement is that all 
renovated public buildings must achieve at least 30 % savings of 

primary energy (MoF SR 2021), which is a rather weak energy 
requirement for renovation. Within ESIF (2021–2027), which 
consists of a single Operational Programme Slovakia, approxi-
mately €367.5 M is planned for renovation of public buildings 
(MoTC SR 2021). Details on the scope of support and energy 
requirements is not known yet. 

Risks and opportunities of building renovation
Several studies have proven that there is significant energy sav-
ings potential in the public buildings, both in the CEE region 
(Korytarova 2010. Korytarova et al. 2015, Lipúšek et al. 2021) as 
well as beyond (e.g. Ürge-Vorsatz et al. 2012, Lucon et al. 2014). 
However, full utilisation of this potential requires that the cur-
rently available and new financial sources are dedicated only to 
deep renovation high-quality projects, which fulfil ambitious 
energy requirements. 

In case the existing and new financial mechanisms provide 
support to suboptimal retrofit on a large-scale, this will lead to a 

 
 

 
 Figure 1. Financial programmes in 2008–2016: finances and energy savings. Sources: MoE SR (2011, 2014, 2017). Note: The data for ESIF 

(2014–2020) were not available at the time of writing.

 
 Figure 2. Energy savings by financial mechanism in 2008–2016 (TJ). Sources: MoE SR (2011, 2014, 2016). 
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lock-in effect,4 which can range up to 42 % by 2050 (as compared 
to an ambitious scenario with transition towards Passive House 
Standard) (Korytarova 2010). Moreover, studies of Korytarova 
(2010) and Korytarova et al. (2015) proved that it is more cost-
effective to renovate existing building stock towards Passive 
House Standard (PHS)/Nearly Zero Energy Buildings (NZEB) 
at a lower rate of retrofit, rather than investing massively into 
conventional retrofit at accelerated speed. The retrofit rate of 
3 % p.a. to minimum requirements for energy performance 
of buildings (under Directive  2010/31/EU), which is often 
promoted by some policies (such as Directive 2012/27/EU), is 
also regarded as accelerated renovation to only conventional 
levels due to the rather weak provision for major renovations 
under Directive 2010/31/EU (see above).

Lessons learned 
The lessons learned are based on experience with the financial 
programmes for public buildings renovation in Slovakia, gath-
ered mainly through monitoring and reporting of energy sav-
ings under EU legislation in 2010–2017. 

Main lessons learned from functioning of financial mecha-
nisms: 

• Several programmes lacked a strong energy requirement, 
which led to only average energy savings. This kind of sub-
optimal renovations, when supported on a large-scale, may 
lead to a lock-in effect (Korytarova 2010). Therefore, it is 
crucial that the financial programme includes a strict energy 
requirement (such as in Operational Programme Quality of 
Environment (2014–2020)), upon the fulfilment of which 
depends provision of support. 

• The methodology should prevent renovations with install-
ing unnecessary RES as to compensate weak thermal enve-
lope in order to reach the energy requirement. 

• It is beneficial, when an energy audit (EA) is required 
as a basis for the project proposal (e.g. Munseff, OP QoE 
2014–2020) and another EA (e.g. a simplified EA) after the 
renovation. This increases the quality of the project, reno-
vation and data on achieved energy savings. It is also vital 
that energy savings are monitored at least 3–5 years after the 
renovation (e.g. Munseff, EU structural funds). 

• An effective sanction mechanism ensures that the project 
fulfils the energy requirements (such as in OP QoE (2014–
2020) or in the Hungarian legislation (see below)). 

• When providing a soft loan, it proved motivational to 
provide also a bonus, the extent of which depends on the 
achieved energy savings, verified by a simplified energy au-
dit (e.g. Munseff). 

• When international and/or private investors are involved 
in the financial programme, the ambitiousness of the pro-
gramme may be compromised by commercial perception 
of investment risks. On the other hand, national support 

4. Lock-in effect means locking in a relatively high energy consumption of the 
renovated buildings for several next decades, until the next round of renovation 
(Korytarova 2010), in Hungary this ranges between 30–50 years (Csoknyai 2009).

programme could be more effective in overseeing the 
long-term vision and contribution to the national targets. 

• The Bratislava region (BSK), defined as a developed region 
based on economic indicators, was not eligible for financ-
ing from EU structural funds for building renovation and 
energy audits of public buildings. As a consequence, i. 
public buildings in BSK could have not been renovated in 
such number as in other Slovak regions, and ii. there is 
limited data on energy consumption in the region’s build-
ings. As a result, there were much fewer financing options 
for renovation, such as subsidies for emergency cases, EPC 
projects, international funds, ad-hoc studies (such as pro-
ject LIFE-DELIVER).5 In summary, this exclusion resulted 
in buildings having been renovated only partially or not 
at all. 

• Experience from the residential sector shows that it is not 
efficient to have several programmes supporting separately 
thermal insulation, renovation of technical systems and in-
stallation of RES. This increases administrative burden for 
both the programme administrator and the applicant, and 
important synergies between different measures may be 
lost. 

Main lessons learned in the area of monitoring and reporting: 

• Data collection for reporting under EU legislation showed 
that not all programmes for renovation of public buildings 
monitored energy savings before the reporting obligation 
under Directive 2006/32/EC. Thus, in several cases, energy 
savings had to be estimated (based on the expenditures per 
project and investment intensity of similar projects). 

• Data quality problems – the data collected often included 
numerical and conversion mistakes, lacked start or end date 
of the project, or it was unclear whether the energy savings 
were annual or cumulative over the 5-year monitoring pe-
riod. Often, projects reported unrealistic energy savings, 
which could have been due to some of the above-mentioned 
reasons or reporting in other units as required. This necessi-
tated data checks and often also verification or cross-check-
ing based on other publicly available information, or even 
contacting the beneficiary. 

• Several of these data problems originated due to the fact, 
that the energy data collected by project beneficiaries were 
not checked, neither verified by project managers (who 
often lacked the relevant skills), nor by energy specialists. 
However, if the energy data is not checked at the project 
level, it creates unnecessary problems and delays for moni-
toring and reporting at the national level. 

• Another problem with collected data was, that in case of 
building renovation, which included installation of RES, 
the investment costs were not reported separately for en-
ergy efficiency. This led to high investment intensity, and 
subsequently had to be split according to the data on RES 
installed capacity. 

5. https://odolnesidliska.sk/zacali-sa-prace-na-hlbkovej-obnove-ms-koliskova-14/
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• All of the above-mentioned issues led to time-intensive 
data collection, as there was no experience on evaluation 
at national level before and limited staff. The Permanent in-
ter-ministerial working group for preparation of NEEAPs, 
established in 2007, was instrumental for this purpose. 
Nevertheless, due to the lack of skills of the representa-
tives in the working group as well as their frequent change, 
significant time had to be spent by the coordinating team 
of MoE SR and SIEA on their training, consultations and 
preparation of methodological and data collection mate-
rial. Over time, majority of the main financial programmes 
started monitoring achieved energy savings after renovation 
(either themselves or by delegating monitoring to a special-
ized agency, such as in the case of Environmental Fund). 
Since 2016 monitoring and reporting is conducted by SIEA, 
which is responsible for administration of the Monitoring 
System of Energy Efficiency (MSEE). 

Examples from abroad 
Table  16 includes selected relevant examples from abroad, 
which are worth considering, when developing or changing 
national support programmes in the area of renovation of pub-
lic buildings. 

The examples show, how energy criteria can be set in finan-
cial mechanisms (DE), and also that certain level of energy per-
formance can be prescribed by legislation (HU, FR). However, 
for it to be effective, it is necessary to have strong enforcement 
provisions as well. They also show that EU structural funds can 
be utilised to finance new construction and renovation of pub-
lic buildings to the level of PHS (CZ) and that public procure-
ment can enable it (CZ). MEES (UK) show how to mobilize 
landlords to renovate their buildings, decrease their energy de-
mand and help decrease energy poverty. The example of Lon-
don (UK) shows that transition towards zero carbon buildings 
can be implemented at the local level. 

Furthermore, it shall be noted, that the sources for the fi-
nancial mechanism for renovation of public buildings can 
come from different sources, such as revenues from emission 
trading, revenues from fines and sanctions in the energy sec-
tor, revenues from energy and/or CO2 taxes and other types 
of taxes. For instance, in the Czech Republic all revenue from 
EU Emission Trading System is devoted to energy renovation 
of residential buildings in the New Green Savings Programme 
(Lupíšek et al. 2021). 

Moreover, the support of high-performance building reno-
vation cannot be viewed as a solely question of setting of a fi-
nancial mechanism. The financial mechanisms should be com-
plemented and supported by other measures, including other 
financial support instruments and legislative measures. The 
sensitivity analysis in Ürge-Vorsatz et al. (2012) shows that the 
cost-effectiveness of the ambitious scenarios highly depends on 
energy prices and technology learning. Therefore, it might be 

6. Comment for legislative provisions: Act on Energy Efficiency: energy require-
ment for public renovations and sanction mechanism (HU). Note, that the require-
ment based on cost-optimum would not be applicable in Slovakia, as the cost 
optimal levels are weaker than the NZEB levels, which would lead to lock-in effect 
(Bendžalová et al. 2020, Bendžalová 2021).

beneficial to both eliminate energy subsidies, which are contra-
productive to energy savings efforts and support technology 
development.

Recommendations 
The recommendations are based on the lessons learned in Slo-
vakia, on the examples from abroad as well as on the literature 
and modelling. This section includes recommendations on fi-
nancial mechanism for national authorities and recommenda-
tions for municipalities. 

RECOMMENDATIONS FOR FINANCIAL MECHANISM FOR RENOVATION OF 
PUBLIC BUILDINGS

• When only scattered and ad-hoc financial programmes exist 
for renovation of public buildings, a stable national financial 
mechanism should be established with a long-term mission 
and clear and strict energy requirements for renovation. The 
strict energy requirement is necessary so that the full energy 
savings potential is utilised, and the public funds are spent 
effectively, without the risk of lock-in effect. Only once this 
is ensured, the retrofit rate can be increased further.

• The mechanism should include effective sanctions in case of 
non-fulfilment of energy requirements. 

• The financial mechanism should be set in line with an ambi-
tious long-term renovation strategy and regularly adjusted 
to its long-term goals. This should include a gradual transi-
tion towards high performance buildings (such as NZEB, 
Passive House Standard for renovation (i.e. 25 kWh/(m2.a), 
PHI 2016), whichever is more ambitious), instead of a 
speedy renovation (such as at 3 % p.a.) to only conventional 
levels of retrofit (Korytarova 2010, Korytarova et al. 2015). 

• The support can be differentiated according to the achieved 
energy savings or energy performance, (such as in the KfW). 

• A part of the support can be provided one year after the 
renovation, as a motivation to conduct commissioning and 
to ensure that the measured energy savings after a year of 
operation are close to the planned energy savings.

• The financial mechanism should support only quality pro-
jects. For this purpose, an energy audit (EA) should be re-
quired as a basis for each project proposal, and another EA 
after renovation to prove that energy requirements have 
been achieved. 

• Proper monitoring should be ensured for at least 3–5 years, 
where both finances and energy savings are checked and, 
if needed, verified at the project level. For this purpose, a 
thorough methodology should be developed. Monitoring 
of energy-related outcomes can be conducted by in-house 
energy specialists or delegated to a specialised agency. 

• The financial mechanism can be administered by a national 
fund, which can be supplied from various national and in-
ternational sources depending on their availability (ESIF, 
national funds, revenues of emission trading, revenues of 
energy and/or CO2 taxes and fees, sanctions collected in the 
energy and climate change field), governed by a national in-
dependent authority. For instance, the State Fund for Build-
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Table 1. Overview of selected examples from abroad.

Programme/initiative Main features Comments/Sources
Financial schemes and public procurement
KfW-Efficient House 
Standard for existing 
buildings (incl. listed 
buildings)

(DE)

• The scheme provides soft loans and a bonus, 
which depends on the extent of achieved energy 
performance level in terms of primary energy demand: 
55, 70, 85, 100, 115 (in % as compared to the 
currently valid EnEV Regulation reference building).

• The bonus takes into consideration also the 
heat losses as compared to currently valid 
EnEV Regulation. 

• Source: KfW (2021)

Operational Programme 
Environment

(CZ)

• The scheme enables new construction of public 
buildings to the level of Passive House Standard 
(PHS).

• It enables renovation of public buildings to the level of 
PHS (installation of ventilation with heat exchange is 
eligible for funding). 

• It is administered through the State Environmental 
Fund (which supports also new construction and 
renovation of residential buildings). 

• The support is applicable to all governance levels.

• Cons: The scheme also supports EPC 
projects and partial renovations and does not 
include ambitious energy requirements for 
building renovation. This can lead to lock-in 
effect.

• Source: MoEn CZ (2020)

Usage of public 
procurement for new 
building in PHS

(CZ)

• Primary Art School in Holice built in PHS.

• The city of Holice demanded the building to be built in 
PHS, which was included as a criterium in the public 
procurement for both project documentation and for 
the construction project as such. 

• Source: TZB-info (2015), Borák et al. (2015)

Legislative provisions
Act on Energy Efficiency: 
energy requirement for 
public renovations and 
sanction mechanism

(HU)

• Since 2015 all renovations receiving public funding 
are obliged to fulfil cost-optimal energy requirements.

• Sanctions: in case of non-fulfilment, the beneficiary 
shall return the funding (extent of which depends on 
extent of non-fulfilment) (Szoltés 2019).

• This is an example of how a framework 
energy requirement as well as of a sanction 
mechanism can be set at national level (and 
not to which level of energy requirements are 
the sanctions linked). 

• Cons: Currently practical enforcement of this 
provision is limited. 

• Sources: MND HU (2015a, 2015b)
New French Legislation 
– Energy efficiency 
measures for non-
residential buildings (Éco 
énergie tertiaire)

(FR)

• Mandatory renovation of tertiary buildings over 1000 
m2, 2 options: 

• a) Gradual reduction of building’s total final energy 
use (by 40 % in 2030, by 50 % in 2040, by 60 % in 
2050) as compared to a reference year, which cannot 
be earlier than 2010. 

• b) reaching energy consumption thresholds defined 
per decade for each building category.

•  Control and sanction system (fines, name and 
shame, etc.).

• Target: to renovate all existing buildings by 
2050.

• Obligation of annual reporting of building’s 
energy consumption through a digital platform 
OPERAT.

• Display of results (to employees and public) 
on annual basis.

• Source: Rosenstein (2020)

Minimum level of energy 
efficiency standard for 
rented property (MEES)

(UK)

• The provision forbids rental of buildings, which are in 
the worst energy classes (EPC Band) (F, G). 

• Landlords are required to improve energy efficiency of 
their property with possibility to gain support to cover 
the costs. 

• Sanction: fine up to £5,000 for breaching of the 
regulation. 

• Exemption: if the cost of renovation is over £3,500 
(incl. VAT). Exemption is valid for 5 years.

• There are two regulations: for domestic and 
non-domestic private rented property. 

• Landlords can utilize these support schemes: 
Energy Company Obligation (ECO), Green 
Deal, Local authority grants.

• The MEES will change to EPC Band C by 
2030.

• The coverage is extended over time: all 
existing commercial leases will be covered 
by 2023. 

• The measure also aims to reduce energy 
poverty. 

• Source: BEIS (2017, 2020) 
Municipal measures
London Plan 2021

(UK)

• Major developments should be net zero-carbon; 
renovations should aim at net zero-carbon. 

• Residential developments should be 10 % and non-
residential 15 % more energy efficient than the 2013 
Building Regulations.

• Energy performance is monitored at all stages of 
construction process. Monitoring of energy use for at 
least 5 years after construction through online portal.

• London is committed to become a carbon 
neutral city by 2050.

• Information from monitoring feeds into London 
Building Stock Model (LBSM).

• Source: Major of London (2021)
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ing Renovation (ŠFRB) supporting renovation of residential 
buildings, is administered at the national level since 1997 
(MoE SR 2014), and thus provides stability of the scheme 
and conditions of support. The fund relies mainly on state 
budget, with additional funds from European structural 
funds.

• The fund should have a specialized steering committee for 
the programme of renovation of public buildings including 
representatives of specialized agencies and national authori-
ties with competencies in the area of energy efficiency, tech-
nical systems, RES and climate change. 

• In order to increase the leverage effect, the mechanism may 
enable innovative financial solutions, such as the combina-
tion of a soft loan and a grant (e.g. Munseff), or combination 
of a grant and integrated Energy Performance Contracting 
projects (EPCs). However, only integrated EPCs (EPC pro-
jects integrated with systematic, wholesome deep renova-
tion project, such as in Sochoř 2010) should be supported. 
Public funding should not be provided to stand-alone EPC 
projects.7

• The financial mechanism for renovation of public build-
ings should follow the EU’s “Energy Efficiency First!“ prin-
ciple, however, should not be aiming at the energy savings 
alone. It should integrate thermal renovation, highly ef-
ficient technical systems, relevant and cost-effective utili-
sation of RES and integration of adaptation measures in 
the building and its surroundings. This will not only de-
crease beneficiaries’ administrative burden, but also may 
decrease transaction cost of the financial mechanisms and 
help more efficient use of public funds. In addition, it will 
also decrease the need for new utilities providing energy 
for these buildings.

• While the renovation project should utilise synergies of such 
an integration (thermal renovation-technical systems-RES-
adaptation measures), it is recommended that the financing 
is reported separately for all four types of measures, as to 
allow for evaluation of the impact and investment intensity 
(€/MWh) of the different measures. 

• The mechanism should be set in a wider framework sup-
porting measures towards long-term energy efficiency and 
climate change targets, which would include also other fi-
nancial instruments for larger leverage effect (such as en-
ergy/CO2 taxes, tax relief, taxes on highly energy intensive 
consumption, elimination of fossil energy subsidies etc). 

• Further, in order to enable developing the national inven-
tory of public buildings (basis for developing the long-term 
renovation strategy), it is highly recommended that reli-
able and periodic statistical collection of key data on public 
buildings at national level is established (such as number of 
buildings and their floor area) and the results are summa-
rized in a publicly available and regularly updated database 
of public buildings (crucial in Slovakia).

7. Stand-alone EPC projects focus solely on renovation of technical systems, such 
as heating, ventilation and/or cooling systems and/or energy management. 

• Last, but not least, the national authorities could provide 
support inter alia to highly innovative pilot projects, en-
sure integration of sustainable construction education into 
school curricula, encourage life-long learning; set up a plat-
form of energy efficiency and construction specialists and 
provide free consultancy services for municipalities in the 
area of sustainable construction, energy savings and effi-
cient use of available financial sources.8 

RECOMMENDATIONS FOR MUNICIPALITIES AND OTHER LOCAL 
AUTHORITIES

• In order to have an overview of the biggest energy uses it is 
recommended to establish an inventory of buildings oper-
ated by the public entity, based on either an energy audit 
and/or energy certificate.9

• Based on the inventory, investment priorities should be 
identified. The priority list of buildings for renovation 
should take into account the current technical state of each 
building, its energy demand and estimated energy savings 
potential, usage, urgency for renovation and investment in-
tensity (€/MWh).

• Based on the investment priorities a long-term investment 
strategy should be developed, which should take into ac-
count the financial possibilities (e.g. national funds, ESIF, 
EPC, commercial loans, own resources, ELENA for project 
development at municipal level,10 InvestEU11 etc.),

• If EPC projects are considered, they should be an integral 
part of a deep renovation project. 

• Public procurement for project documentation and renova-
tion works should include fulfilment of ambitious energy 
criteria (instead of adhering to the principle of lowest price). 
The authority shall ensure quality inspection of renovation 
projects by an independent expert and shall require com-
missioning to be an integral part of any renovation project. 

• Post-monitoring of achieved energy savings, operational 
costs, energy management system and regular maintenance 
shall be ensured.

• For better facilitation of the above mentioned, it is highly 
recommended that the municipality employs an energy 
manager or, in case of a group of smaller municipalities, 
they share one.

Discussion and conclusions
Although there have been several programmes aiming at ren-
ovation of public buildings in Slovakia, the majority of these 
buildings are still not renovated and further finances are need-

8. Such consultancy services for municipalities can be provided by Regional Cen-
tres for Sustainable Energy, a planned measure in the Slovak National Climate and 
Energy Plan (MoE SR 2019, Annex 2).

9. For instance, the city of Bratislava developed a building inventory and a map of 
their energy use – www.opendata.bratislava.sk (Bratislava 2020).

10. ELENA (European Local Energy Assistance) – https://www.eib.org/en/prod-
ucts/advising/elena/index.htm. 

11. https://europa.eu/investeu 
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ed. The paper provides an overview of financial programmes 
for renovation of public buildings, both in terms of financial 
flows and energy savings. Based on the experience in Slovakia 
with these different schemes, lessons learned are summarized. 
Both the lessons learned as well as selected examples from 
abroad lead to several recommendations. 

First, in order to avoid lock-in effect, it is important that any 
financial mechanism for renovation of public buildings from 
public sources should require fulfilment of ambitious energy 
requirements, and this is supported by a strong enforcement 
mechanism (i. e. sanctions, such as in OP QoE (2014–2020)). 
Only once such strong energy requirements are in place, the 
retrofit rate can be further increased. 

Second, there should be a stable, long-term financial mecha-
nism, ideally administered at the national level, while its finan-
cial sources can stem from different sources depending on their 
availability. This is evident from the State Fund for Building 
Renovation (ŠFRB) providing support for renovation of resi-
dential buildings, which is administered at national level since 
1997 and provides a stable environment for building renova-
tion. Experiences also show, that it is very important that ener-
gy specialists are involved in project management throughout 
the project. 

Third, the financial mechanism should be interlinked with 
an ambitious long-term building renovation strategy and have 
a vision to contribute to long-term energy efficiency and cli-
mate targets. This can be better achieved, if the mechanism is 
managed by national authority, which is responsible for fulfil-
ment of such targets. 

Some of the recommendations that resulted from the les-
sons learned in Slovakia and analysis of energy savings po-
tential, are similar to those suggested by other literature. For 
instance, Lupíšek et al. (2021) recommended inter alia also 
“tightening of the energy performance standards for subsi-
dized building renovation”, maximizing the use of ESIF for in-
creasing energy efficiency of buildings, combining the grants 
with EPCs in the public sector and considering tax benefits 
for energy efficient buildings. Moreover, as the Czech Repub-
lic already dedicates “all income from the EU Emission Trad-
ing System for GHG reduction in the exiting subsidy scheme, 
New Green Savings Programme for energy retrofitting of 
residential buildings“, the authors recommend maintaining 
this good practice even into the future. They go even further 
and suggest improving the NZEB standard closer towards the 
PHS, as PHS is stricter than NZEB (Lupíšek et al. 2021). All 
this can help utilizing the potential of renovation of public 
buildings, while avoiding lock-in effect and using public fi-
nances effectively.
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