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Decarbonisation Issue

Editor’s introduction

Decarbonisation is not one of those catchy 
terms that set headlines alight. The word 
understandably conjures up images of some 
deeply scientific issue that has limited rel-
evance to everyday life.  It is certainly unlikely 
to grab the attention of housing providers 
and those lending housing finance. Yet when 
unpacked and presented in ordinary language 
as involving the need to make our energy 
use sustainable then the importance of the 
concept quickly becomes apparent. 

Yet even in the housing world the issue of 
achieving sustainable energy use has not 
received the traction that might have been 
expected. One reason is probably the sheer 
size of the task. At first sight the task of ren-
dering all homes energy efficient can seem 
impossibly large. This is in spite of widely cir-
culating reports of the significant proportion 
of national energy use that can be ascribed 
to homes in the majority of countries. 

In such situations concerted leadership at a 
political level can make a real difference, yet 
such leadership has been patchy and incon-
sistent at all levels of the climate debate. The 
withdrawal of the US from the Paris Climate 
Agreement was as large a psychological blow 
as it was a practical set back. The decision 
of the Biden administration to re-join sends 
a positive message, yet time and commit-
ment have both been lost and will have to 
be clawed back.

There are additional problems when con-
fronting the need to achieve decarbonisation 

of housing. Significant progress has been 
made in relation to newly built stock,  
in terms of higher standards although much 
remains to be done. However, given the slow 
rate at which the existing housing stock of 
most countries is renewed, the main task is 
focussed on that existing stock, with current 
energy performance tending to be worse the 
older the home. This means that the costs 
of improvements fall on existing owners, 
many of whom cannot afford to undertake 
such improvements without assistance or 
do not see the need. outside intervention is 
thus necessary but difficult and expensive 
to implement. Housing finance has begun to 
play a part- the EU green mortgages initiative 
currently being promoted by the European 
Mortgage Federation is one example whose 
progress has been covered in the pages of 
HFI. However, in the end, government inter-
vention is probably inevitable to set standards 
and policy, to incentivise homeowners, and to 
assist in funding improvements. An impor-
tant issue is therefore that of raising the 
profile of decarbonisation and highlighting 
progress (or lack of it) in order to incentivise 
governments, public authorities and others 
to intervene effectively and in a timely way, 
for time is not on our side.

The IUHF is very pleased to make a contribu-
tion to the promotion of decarbonisation by 
launching this special Spring 2021 issue of 
Housing Finance International (HFI) focus-
ing on the progress made so far across the 
European Union.  Originally the brainchild of 
Wolfgang Amann who is also a joint author 

of one of our articles, this issue of HFI is 
a joint project promoted by the IUHF and 
the European Federation for Living (EFL). 
Although our regional articles will, as usual, 
cover recent events across the globe, our 
longer articles will focus on EU initiatives 
in respect of decarbonisation together with 
reports from six EU countries: Austria, 
Germany, Italy Latvia, Netherlands and Spain.

Each country-specific article examines the 
nature of the housing stock, and significant 
demographic factors before going on to 
analyses government targets and policies, 
the standards in place, funding and finance 
for decarbonisation and, most importantly 
the rate of refurbishment itself when meas-
ured against the target of achieving zero net 
emissions by 2050.

Valuable as we hope this issue of HFI will 
prove to be, it will not be the end of our 
coverage of decarbonisation. In subsequent 
issues of the journal, we intend to widen the 
debate beyond the EU and beyond Europe. 
We expect that the Summer issue of HFI 
will cover decarbonisation in the UK and in 
Australia.

We make no apology for giving this issue such 
prominence. If we cannot as a world achieve 
a sustainable housing stock our future looks 
bleak indeed. The least we can do is to share 
our information and insights.

Andrew Heywood

March 2021
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The housing sector and the EU’s political 
and financial frameworks:  
The sustainability state of play
 By Lily Maxwell and Joost Nieuwenhuijzen

1. Introduction 

In a world where sustainability has now 
become priority number one, the building 
– and in turn housing – sector is a key bat-
tlefield in the fight for a healthier planet. As the 
EU’s recent renovation wave report (European 
Commission, 2020) highlights, buildings are 
responsible for 40% of the EU’s total energy 
consumption and 30% of its greenhouse gas 
emissions from energy. It’s estimated that 
buildings’ greenhouse gas emissions need to 
go down by 60%, compared to 2015 levels, 
if we’re going to achieve the continent’s 55% 
emission reduction target by 2030 (European 
Commission, 2020, a). 

To meet EU and national climate targets, 
affordable housing providers are facing the 
huge challenge of building and renovating 
sustainably at an unprecedented speed and 
scale. It is no surprise, then, that national 
governments and European authorities are 
suddenly launching laws, policies and funding 
programmes to tackle this sector’s emissions.

This introductory article will offer a brief 
overview of the European policy and funding 
frameworks that are relevant for the housing 
sector right now.

2.  The EU Green Deal, Covid-19 
and the housing sector

The EU Green Deal, which seeks to make 
the continent climate-neutral by 2050, was 
approved by the European Parliament in 2020, 
with the aim of enshrining the Paris Agreement 
in EU policy and law. Given the scale of the 
challenge the affordable housing sector faces 
when it comes to hitting their climate targets, 

the EU has come under pressure in recent 
years to help the industry achieve its sus-
tainability targets while also protecting the 
principle of affordability.

As a result, the EU Green Deal has made build-
ings a big priority. Building and renovating 
sustainably, along with clean energy, are a cen-
tral focus of its various spin-off programmes. 
Moreover, in the wake of Covid-19, the EU has 
said it will pursue a “green recovery” strategy 
and fund it via the Next Generation EU and other 
programmes. With the recovery plan and the 
EU Green Deal firmly intertwined, supporting 
the housing sector to become more sustainable 
will be an important pillar of the European green 
transition, as we shall see below.

3.  The Renovation Wave  
and the EU Green Deal

The Renovation Wave is the EU Green Deal’s 
flagship initiative to promote the sustainable 
renovation of Europe’s existing housing stock. 
As the child of the EU Green Deal and the 
Covid-19 crisis, its notion that “renovation 
offers a unique opportunity to rethink, redesign 
and modernise our buildings to make them 
fit for a greener and digital society” is fitting 
(European Commission, 2020, a). 

The Commission’s Renovation Wave 
Communication document, released in October 
2020, notes that only 0.2% of EU building stock 
undergoes deep renovation to reduce energy 
consumption each year. Unsurprisingly, they 
conclude that at this rate, ‘cutting carbon emis-
sions from the building sector to net-zero would 
require centuries’ (Ibid.). 

The objective of the Renovation Wave is, there-
fore, to double the annual energy renovation 

rate of residential and non-residential buildings 
by 2030 and to foster deep energy renovations 
in all cases. They estimate that this could result 
in 35 million building units renovated by 2030 
and emphasise that this rate will need to be 
maintained if Europe is to be climate-neutral 
by 2050, as the EU Green Deal proposes.

This means focusing on making building 
construction and renovation more circular 
and sustainable and, in turn, making build-
ings themselves more energy-efficient, and 
less carbon-intensive over their full life cycle.  
The ever-important question remains: what 
does this concretely mean in the end in terms 
of funding? Policy and regulation are impor-
tant, but funding will be a crucial enabler of 
transition in this sector.

As the EU knows, the housing sector cannot 
possibly complete their own green transition 
– and, crucially, meet their targets – without 
corresponding financing, or, at least, without 
proper financing. Social housing companies 
may be forced to sell stock to rustle up extra 
cash or place the burden of funding the transi-
tion on tenants (Edwards, 2020; IUT, 2020). 
Neither of these options are a good idea in the 
context of the current affordable housing crisis. 

We will explore the possible funding oppor-
tunities below. 

4.  Funding for the EU renovation 
wave1

4.1. Next Generation EU 

The Covid-19 pandemic caused a huge 
economic downturn for the region and the 
commission struggled to come up with opti-
mum added value to help member states deal 
with the crisis (Edwards, 2020). 

1  The European Federation for Living (EFL) is one of Europe’s key organisations promoting 
energy efficiency in the affordable housing sector and looking into funding for the renovation 
wave for its members. 
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The result was the EU’s recovery instrument 
NextGenerationEU which, alongside the 
EU’s Multiannual Financial Framework, will 
make available an unprecedented volume of 
resources (around 750€ billion), some of which 
can be used to ‘kick-start renovation for recov-
ery, resilience and greater social inclusion’ 
(European Commission, 2020, a). 

The most interesting funding programmes for 
the affordable housing sector include:

4.2. The Recovery and Resilience Facility

Total budget of 560 billion. 310 billion will go 
to grants and 250 billion in loans for member 
states, which will possibly go to support for 
the affordable housing sector. 

4.3. REACT-EU

55 billions-worth of additional cohesion policy 
funding from 2020 – 2022, which may also 
go towards support for the affordable hous-
ing sector.

4.4.  Additional funding for other 

European programmes or funds 

Such as Horizon2020, InvestEU, rural develop-
ment or the Just Transition Fund (JTF), some 
of which will be definitely dedicated to housing 
(as we will explore below).

5.  The Just Transition Mechanism

Thw Just Transition Mechanism is a funding 
mechanism that aims to ‘finance the transi-
tion’ while ‘leaving no one behind’ (European 
Commission, 2020, b). The renovation wave 
falls under this mechanism, which will be 
a key tool for mobilising private finance for 
sustainable buildings. Crucially, it offers a 
public-backed funding guarantee that is often 
the missing part of the puzzle in many coun-
tries when it comes to sustainable renovation 
(Edwards, 2020).

It covers three central funding pillars: the just tran-
sition fund, InvestEU and European Investment 
Bank (EIB) public sector loan facility. The new Just 
Transition Fund will offer €40 billion, generating 
at least €89-107 billion investments; the inside 
knowledge from the Commission is that they want 
member states to be able to support construc-
tion and renovation of sustainable, affordable 
housing via this fund. It will also receive extra 
funding via NextGeneration EU – €40 billion to 
regions hit hardest by reconversion challenges 
(Edwards, 2020).

InvestEU will front up 15.3€ billion to mobilise 
€30 billion in private investments; a Strategic 
Investment Facility to be equipped with €15 
billion from next generation EU will also be 
added to this. 

The EIB public sector loan facility will offer 
€10 billion in loans, backed by €1.5 billion 
of the EU budget, and mobilising up to €30 
billion of investments. The EIB also continues 
to offer ELENA support – covering technical 
assistance, advisory services, and project 
management costs for building renovation 
projects – social and impact housing bonds, 
and innovative financing via the European Fund 
for Strategic Investments (EFSI).

The EIB and InvestEU will be particularly useful 
funding sources for housing providers who are 
not eligible for the structural funds.

6.  Horizon Europe – research 
and innovation under the EU 
Green Deal

In September 2020, we began to see the first 
movement towards EU Green Deal financing 
with the release of a number of new Horizon 
2020 (H2020) green deal-oriented calls2. One 
of the calls – 4.1 – was specifically dedicated 
to “Building and Renovating in Resource and 
Energy-Efficient ways” (here at EFL, we actually 
submitted a bid for this call). How exactly Horizon 
Europe, the new version of H2020, will work 
will not be clear until at least November 2021.

One notable aspect of the new Horizon pro-
gramme is its focus on ‘adaptation to climate 
change including societal transformation’ and 
‘climate-neutral and smart cities’ as two of 
its five central ‘missions’. These EU missions 
form ‘an integral part of the Horizon Europe 
framework programme beginning in 2021’ 
(Europe Commission, 2020, c). This means 
that sustainable housing and communities will 
likely be a core pillar of future Horizon Europe 
funding calls. Like many other programmes, 
Horizon Europe will also receive extra funding 
via Next Generation EU.

7.  New European Bauhaus:  
A thinktank for sustainable 
building?

Launched in late January 2021, New European 
Bauhaus is the latest initiative to be released 

under the framework of the EU Green Deal. 
Supposedly a passion project of Ursula von der 
Leyen, the European Commission calls it an 
environmental, economic and cultural project 
aimed to design “future ways of living” in a 
sustainable manner (European Commission, 
2020, d).

The initiative will consist of three core phases: 
design, delivery and dissemination, lasting 
about five years in total (EU Observer, 2021). 
However, the initiative’s details are yet to 
be defined. There is talk of an open call for 
‘excellent contemporary examples that are 
[...] already combining sustainability, qual-
ity of experience and inclusion’ (European 
Commission, 2020, d) with accompanying 
prizes, and pilot projects, funded by other EU 
programmes, being launched across member 
states. This initiative is one to watch – will it 
bring the concrete results in terms of scal-
ing deep renovations among social housing 
providers, or only be a facilitator for vanity 
lighthouse projects? Time will tell.

8.  A promising start to the EU 
renovation wave with much 
still to be revealed

As of February 2021, we do not yet know the 
details of the allocation of structural funds, 
nor what Horizon Europe and other funding 
programmes will look like. The new calls 
launched under the remains of the H2020 
programme gave an indication of things to 
come: an increased focus on a just, green, 
and productive transition (as characterised by 
the New Leipzig Charter) across all sectors of 
society. However, the affordable housing sec-
tor will still have to wait for more news across 
the course of 2021 to know the extent of EU 
assistance for the so-called green transition 
in 2021-27.

It is also important to remember the impor-
tance of multiple levels of government when it 
comes to the housing sector’s green transition 
and the role of regulation. How structural funds 
allocated to member states are apportioned 
to different sectors and government levels 
will greatly determine whether the affordable 
housing sector is able to “transition” across 
varied spatial scales and geographies. Plus, 
the EU’s ability to force countries to adopt 
national regulation with respect to the energy 
performance of buildings (via the climate 
legislation) will also be a huge factor in driv-
ing EU member states to introduce policy, 

2  Recently, EFL also brought together a consortium of roughly 35 international partners for 
a Green Deal Horizon 2020 call, with the aim of creating a decarbonisation strategy for a 
number of large social housing portfolios in Europe.
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programmes and funding to cover the whole 
building sector’s sustainable transition. Plus, 
the local and regional level can also play a big 
role in introducing place-based approaches 
to sustainable renovation and building that 
cater to local populations and their needs. 
Ultimately, initiatives like renewable energy 
credits, subsidies, multi-level legislation on 
the “green” standards of new buildings, and 
schemes like the Swedish green points neigh-
bourhood initiative, for instance, are crucial 
iterations and boosters of EU level initiatives 
and targets at the national and local level.

The key document to watch at the national 
level will be the long-term renovation strate-
gies. Social housing federations need to be 
working and monitoring what their govern-
ments are putting on the table in terms of 
those strategies. An opportunity will be lost, 
after all, if housing is not included in national-
level legislation and policy (Edwards, 2020).

Overall, we can see a promising start to a new 
EU approach to housing, with an increased 
focus on promoting and funding sustainability 
and affordability. Housing and urban develop-
ment are still not official competences of the 

EU but there are also ‘increasing calls to estab-
lish an EU-wide housing policy’ (Hoekstra, 
2020, p.77). Whether this will happen anytime 
soon is unclear: in the meantime, the afford-
able housing sector will continue to keep its 
eyes closely fixed on Brussels.
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 By Wolfgang Amann and Alexis Mundt

1. Structure of stock 

There are some 4.9 million housing units 
in Austria, 3.95 million of which are main 
residences, the remainder are mainly sec-
ond homes. Of the main residences 48.5% 
are owner-occupied, the rest are rental and 
other tenures (Statistik Austria, microcen-
sus 2019). Consequently, with Germany and 
Switzerland, Austria has the lowest share of 
owner-occupied housing in Europe. There 
are, however, large regional differences 
across the nine Austrian regions (“Länder”): 
Vienna (one region or “Land”) is a rental city 
(only 19% owner-occupation), other regions 
have a higher ownership share (up to 70% in 
Burgenland).

The most common definition of social housing 
used in Austria for international comparisons 
is to include rental housing by Limited-Profit 
Housing Associations (LPHAs) and municipal 
rental housing in the term. A much larger pro-
portion can be considered subsidized housing, 
because it also includes single-family housing 
that received regional housing subsidies in the 
self-built sector.

According to this definition, 23.6% of main 
residences in Austria are social housing, i.e., 
7% municipal housing (i.e., 275,400 dwellings, 
227,000 of which in Vienna), and 16.6% LPHA 
rental dwellings (i.e., 655,500 dwellings).  
In addition to the municipality of Vienna, the 
main providers of social housing in Austria 
are the LPHAs: From the 185 LPHAs active 
today, 98 are in the form of housing coop-
eratives, 77 are limited-liability companies, 
10 are public limited companies (2020, GBV 
data). Altogether, the sector manages 950,000 
housing units (in its own buildings and for 
others, e.g., municipalities, privatized units). 
Access to social housing is controlled by nine 
different regional housing laws that usually 
include requirements in respect of nationality 
(or similar), minimum age and (rather gener-
ous) income limits. 

The importance of LPHAs as providers of social 
housing in Austria is a field that has received 
strong academic attention in recent decades 
(Matznetter, 2002; Ludl, 2003; Amann & 
Mundt, 2010; Amann et al., 2012; Reinprecht, 
2014; Mundt, 2018) and has functioned as an 
inspiration to policy makers across the globe 
due to the sector’s long tradition and beneficial 
housing outcomes. Some cornerstones of the 
sector are the long-term obligation to reinvest 
profits in new construction; the calculation 
of cost-based rents based on historical land, 
finance and construction costs; the privileged 
access to regional subsidy schemes that safe-
guard affordable cost-based rents; the tight 
and detailed legal framework formed by the 
LPH Act; and the two-tier framework of audits 
and controls. 

2.  Socio-demographic issues 

Austria has a very segmented market in 
terms of price segments, particularly due to 
regional differences. For Vienna, rental hous-
ing options in the market can be arranged from 

the cheapest to the most expensive as follows: 
municipal rental housing (as part of social 
housing), old private rental stock with legal 
rental limits, LPHA rental housing with differ-
ent forms of subsidies, private rental housing 
without legal rental limits, rental housing by 
LPHAs with market finance, new-built pri-
vate rental housing with market finance.  
For other regions, the LPHA rental market 
segment takes over the function of municipal 
housing, i.e., it is the cheapest rental market 
segment and focusses on low-income house-
holds and vulnerable groups. In some regions, 
LPHA rental housing even dominates the rental 
market and there are few new private rental 
market projects. 

For the owner-occupied market, the most 
expensive segments are new apartments by 
commercial providers in the main cities and 
the Western regions. In Vienna,  second-hand 
apartments have also shown price surges in 
the last decades. The ownership market is 
strongly dominated by households investing 
in property, with bricks and mortar seen as 
a safe haven. With strongly rising prices in 

Source: Statistik Austria, microcensus 2019, Author’s chart

FIGURE 1    Income groups across tenures

House 
ownership

Apartment 
ownership

Municipal 
rental

LPHAs 
rental

Private 
rental

Other

  Low (<60%)   Middle (60%-180%)   High (>180%)

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

11% 15%
5% 6% 4%3%

7% 9% 14%
23% 24%29%

82% 76%
82%

71% 71%
68%



28 HOUSING FINANCE INTERNATIONAL Spring 2021

Innovation in housing decarbonisation: Austria 

and around the main cities, first-time buyers 
of detached single-family houses are con-
fronted with affordability issues. As prices 
have increased markedly, young families 
struggle to buy apartments and increasingly 
depend on the rental market. The LPHA sec-
tor is directed at middle- and lower-income 
households, in Vienna especially towards the 
middle incomes, because municipal hous-
ing caters to lower income households and 
vulnerable groups. 

Figure 1 gives an overview of the different 
income groups across tenures. By comparison 
with other segments, LPHA rental housing 
clearly caters more to middle-income groups, 
while lower-income households are clustered 
in the municipal stock and also in the cheap 
(because historic and rent-controlled) private 
rental stock. 

3.  Governmental targets on 
housing decarbonisation 

The global challenge of housing decarbonisa-
tion has conquered the political agenda. The 
Programme of the current Federal Government, 
a coalition of the conservative People’s Party 
(ÖVP) and the Green Party (since 1/2020), 
puts a focus on climate change mitigation.  
It is intended to stir all sectors of the economy 
to achieve net zero emissions by 2040 and 
thus to become frontrunner within the EU 
(Regierungsprogramm 2020). Decarbonisation 
of the building sector is a core element of this 
plan, even though emissions from this sector 
have already improved much more than other 
sectors over the past decades and have ceased 
to be one of the main pollutants today. 

The main challenges are the ban on fossil 
energy in new construction, energy efficient 
deep renovation of the stock, fuel switching 
to renewable energy sources in the stock, 
decarbonisation of “grey energy”, i.e., energy 
input to construction products, and reforms 
in regional planning to avoid car traffic and 
reduce land consumption. 

Emissions in the sector “buildings” (sector 
CRF 1.A.4 of the emission inventory) started 
with around 14 million tons CO2eq in 1990, 
with hardly any improvements until 2003, but 
there was a decrease of around 40% between 
2003 and 2014. The economic boom in the 
following years created negative effects on 
emissions. Thus, they increased again until 
2017 but returned to the lower level in 2018. 
The performance is particularly impressive, as 
since 1990 the population has increased by 
16% and the total floor space by more than 

50%. Simultaneously, between 1990 and 
2018, CO2eq emissions for heating of build-
ings decreased from around 1.9 tons to only 
1.0 ton per capita,

A proportion of the reduced emissions is 
not due to real savings but originates from 
a switch to other areas of energy consump-
tion, particularly towards district heating 
and heat pumps (both belong to the sector 
“energy generation”). Altogether, the sector 
“buildings” has always outperformed sector-
specific targets, e.g., in the Climate Strategies 
2002 and 2007 or in the Climate Protection 
Act 2011, in comparison to other sectors.  
The “traffic” sector has long performed poorly.
 
Reasons for the positive development in 
the sector “buildings” were much improved 
energy efficiency standards for new construc-
tion, a boom in housing refurbishment and 
the exchange of fossil heating systems with 
renewables. The system of housing subsidies 
proved extremely effective in all three aspects 
(Amann et al., 2012). Regulations (building 
codes) were only enacted later. 

Reference to EU standards is of crucial impor-
tance, as the binding character of EU Directives 
helps to shorten the political process of finding 
consensus. Targeting net zero emissions by 
2040 was a clear reference to the European 
Green Deal and strives to achieve this one 
decade earlier. A big challenge is the compli-
cated division of authority between the Federal 
State and the Länder. Being responsible for 
building codes, the Länder claim authority e.g., 
for major aspects of the implementation of the 
EU Energy Performance of Buildings Directive 
(EPBD). In this context, they have submitted 

the Austrian Long-term Renovation Strategy 
in early 2020, which appears to be inadequate 
in several respects.

4.  Refurbishment rate 

There has been a long lasting and broad 
discussion about the targeted refurbishment 
rate, with figures of 2% to 5% quoted in dif-
ferent policy documents. However, both a 
precise definition and reliable data sources 
for their measurement were lacking. As for 
decades no international definition had been 
available, a new methodology was recently 
developed (IIBW & Umweltbundesamt, 2020). 
It proposes for the numerator the number 
of dwellings undergoing deep renovation.  
For less ambitious refurbishment pro-
jects, each four single measures (e.g., new 
façade, windows, roof, regenerative heat-
ing) would equal to one deep renovation.  
In the denominator, the total housing stock 
is stipulated (and not e.g., only those units 
in need for renovation). This definition not 
only has the advantage of being simple, but 
it is also data driven and allows for measure-
ment of policy action. The main data sources 
are a biannual microcensus special survey of 
household energy source (Statistik Austria) 
and data from the Länder on refurbishment 
subsidies, complemented with data from the 
construction product industry. In the future, 
the new database on energy performance 
certificates (linked with the address registry) 
may be tapped.

According to this definition, the refurbishment 
rate peaked in 2010 with around 2.2%, but 
dropped to only 1.6% in 2019. The Energy 
Strategy 2018 (#mission2030) has defined 

Re.: estimate for 2019 

Source: IIBW, Umweltbundesamt (2020)
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a target of 2.0% on average until 2030. The 
Programme of the new Federal Government 
took over an earlier policy target with 3.0% 
until 2030. This is far more than 100,000 
dwellings under deep renovation (or equivalent 
single measures) each year. Such an increase 
seems possible but requires bold action in 
several fields: subsidies, civil law, regulations, 
opinion building.

5.  Energy efficiency standards 

5.1.  Current situation in the stock

Both the proportion of dwellings with insuf-
ficient thermal condition and refurbishment 
rates differ considerably over housing sectors 
(see chap. 1.1). The latter was as low as 1.2% 
(on average over the past decade) for private 
rental or owner-occupied apartments, but 
twice as high for LPHA rental apartments. 
It has been estimated that 1.9 million out of 
a total stock of 4.9 million dwellings are in 
need for thermal refurbishment (approx. 40%).  
A similar number (with a large overlap) requires 
replacement of fossil fuel with regenerative 
heating. With a refurbishment rate of 2.5%, 
this stock could be upgraded (or torn down) 
by 2040. The required refurbishment rate is 
lower for the LPHA sector, but higher for pri-
vate rental and municipal housing. The biggest 
challenge arises from the rapidly expand-
ing stock of dwellings which are not a main 
residence, i.e., second homes, which already 
represent 18% of the total housing stock.

5.2.  Energy efficiency standards in 

subsidy schemes and building codes

As early as the 1980s, environmental policy 
targets entered the housing subsidy schemes 
of the Länder. From the 1990s onwards, 
energy efficiency measures, use of renew-
able sources and ecological measures were 
promoted by additional subsidies. From the 
early 2000s, ever stricter energy efficiency 
thresholds became a precondition for eligi-
bility of projects for subsidies. In 2006 and 
2009, treaties between the Federal State and 
the Länder pushed the subsidy systems very 
strongly towards becoming implementation 
tools for joint climate goals. At that time, 
energy efficiency standards of subsidized 
new housing construction were much more 
advanced than those in building regulations.  
In the early 2010s, almost one third of sub-
sidized new construction conformed to the 
passive house standard. In 2012, a mandatory 
standard was introduced, similar to the almost 
zero energy standard required today by the 
Energy Performance of Buildings Directive 
(EPBD). With its housing subsidy scheme, 

Austria has achieved a leading position inter-
nationally in the implementation of ecological 
and low energy new housing construction 
(Amann et al., 2012). 

Since then, stakeholders from several indus-
tries, amongst them the LPHA sector, started 
to oppose what was perceived as overfulfilling 
of European requirements (Bauer, 2013). This 
was one reason for housing subsidy policies 
of the Länder that moderate their ambitions 
of being the frontrunner in energy efficiency.

The average heating demand of subsidized 
dwellings was around 200 kWh/m².a in the 
1980s but has decreased by approx. 85% since 
then (Umweltbundesamt, 2020). In recent years 
this level has stagnated.

In contrast to new construction, the perfor-
mance of thermal housing refurbishment 
has long been perceived as inadequate. The 
focus of refurbishment subsidies is on deep 
renovation. Despite rather generous subsidies,  
a strongly decreasing number of owners were 
willing to accept all these strict regulations 
linked to financial support. 

Building codes followed with a lag of several 
years to require energy efficiency standards 
similar to the housing subsidy schemes.  
As building codes are under the authority of 
the Länder, and the Länder were not willing 
to entrust the Federal State with the author-
ity to directly implement EU directives in 
national legislation, the in-between institu-
tion OIB – Austrian Institute of Construction 
Engineering (Österreichisches Institut für 
Bautechnik) was established in the legal 
form of an association, in order to harmo-
nise building regulations all over the Länder.  
The OIB “Richtlinien” (directives) are based 
on EU regulations and international stand-
ards. Subsequently, the Länder proclaim these 
directives in their building codes as manda-
tory. National implementation of the EPBD 
is achieved primarily via the OIB directive 6 
“Energy Saving and Thermal Protection”.

Consequently, the EPBD 2002 (2002/91/EG) 
was implemented within Länder legislation 
during the 2000s, using the short cut of OIB 
directives (OIB-Richtlinien 2007) and some 
civil law legislation. As for the OIB directives 
2007, it lasted until 2011 until it took effect 
in all Länder. This long period from the EPBD 
2002 to final implementation clearly shows 
how difficult and complex the coordination 
of all Länder interests is. For national imple-
mentation of the EPBD 2010 recast (2010/31/
EU) with its definition of an almost zero 
energy standard it took almost one decade 

(OIB-Richtlinien 2011 and 2015, coming into 
force in Länder building codes between 2012 
and 2017). The EPBD 2018 (2018/844/EU) is 
still on the way to nationwide implementation 
(OIB-Richtlinien 2019, followed by adoption in 
Länder building codes). 

The OIB directive 6 from 2015 defined the path 
to improve energy efficiency standards of all 
new construction to almost zero emissions 
by 2021. It was foreseeable that at around 
2019/2020 these requirements would become 
stricter than the energy efficiency regula-
tions within the housing subsidy schemes. 
The Länder and the Federal State in 2017 
updated the treaty from 2009 on climate pro-
tection and cancelled almost all mandatory 
regulations on energy efficiency and passive 
house standards within the housing subsidy 
schemes. Since then, minimum standards 
of energy efficiency are defined only in the 
building codes. All subsidy schemes of the 
Länder continue to promote more ambitious 
standards, but only with incentives, not any 
longer on a mandatory basis.

Key figures to measure the energy efficiency 
of buildings grew more and more complicated 
over time. Until the early 2010s, the only indi-
cator was “heating demand” (HWB), which, 
until recently, was also the only criterion for 
energy efficiency in housing subsidy schemes. 
The OIB directives 2015 brought a multipli-
cation of indicators. Since then, the Energy 
Performance Certificate (Energieausweis) 
has to contain 4 key figures: besides “heat-
ing demand” (HWB) also “Ultimate Energy 
Demand”, CO2 Emissions and the newly 
developed indicator “Total Energy Efficiency 
Factor”. The latter indicates the level of 
energy efficiency of a building compared to 
a building conforming to the law in force in 
2007 (=1.0). Hence, a level of 0.9 (for 2014) 
means 10% better energy efficiency than 
the minimum standard of 2007. The direc-
tive offers two options to reach the almost 
zero energy standard in new construction. 
Either it is possible to reach it with a signifi-
cantly improved heating demand compared 
to 2007 (which concerns only the surface 
of a building, but not the heating system),  
or this indicator remains at the level of 2014, 
but energy efficiency improves significantly 
due to renewable energy generation on site. 

In addition to these efforts towards improved 
standards of new construction, the strategy 
of fuel switch came to the fore, not only in 
deep renovation, but also in new construction.  
By 2020, a new law entered into force which 
prohibits oil heating in new construction. The 
programme of the current Federal Government 
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has a priority to also ban oil from use in the 
housing stock and to fade out fossil gas for 
heating of buildings by 2040.

6. Financing tools

6.1.  Obligatory reserves in housing 

regulations

Funding schemes for thermal refurbishment 
and fuel switch in housing regulations are 
scattered. The most effective scheme in 
place pertains to the LPHA sector. Within the 
structure of cost-based rents tenants have 
to contribute up to 2.1 €/m² per month to a 
refurbishment funds. This is the main reason 
why the LPHA building stock is in better shape 
than all other housing sectors (see below).

For owner-occupied multi-apartment housing, 
a voluntary contribution to a refurbishment fund 
is general practice. However, it usually does 
not exceed 0.5 €/m² per month. An ongoing 
reform of condominium law is in preparation, 
which establishes an obligatory refurbishment 
fee, more refurbishment-friendly quorum rules 
and a “right-to-plug” for e-cars.

For private rental dwellings, legal regulations 
hardly stimulate thermal refurbishments. 
Accordingly, investments must be funded by 
the owner, with no possibility to pass on costs to 
the tenants without lengthy court proceedings. 

A major challenge to the decarbonisation 
of the housing stock is the replacement of 
fossil gas heating in the apartment stock (in 
Vienna almost half of the housing stock) with 
regenerative house central heating or district 
heating. For all rental apartments, this is only 
possible with the expressed consent of each 
tenant, even if no cost increase would occur. 
This major barrier seems to derive from a 
mistaken understanding of tenant protection 
which hinders political reform.  

6.2. Subsidies

The main instruments for housing decarboni-
sation are the housing subsidy schemes of the 
Länder. Out of the regional housing subsidy 
budgets, they spent up to 800m EUR in the 
early 2010s on refurbishment subsidies, which 
has decreased to below 500m EUR in recent 
years. The subsidies take the form of low-
interest loans, grants or interest subsidies. 
The main beneficiaries are the LPHAs, but 
also commercial real estate providers and 
private households. High-level energy-efficient 
retrofitting receives the highest subsidy level, 
but small-scale energy-efficient renovations 
are also considered. 

Some ten years ago, the Federal Government 
introduced its own tool (Sanierungsscheck) 
to promote housing refurbishment in addi-
tion to the subsidy schemes of the Länder.  
This grant originally targeted owners of 
detached houses but was later expanded to 
multi-apartment housing. Recently, the focus 
has again changed to fuel switch (Raus-aus-
Öl-Bonus, see below). The yearly budgets 
were up to 100m EUR in the mid-2010s,  
but then decreased to only some 40m EUR. 
For future years, an increase to 200m EUR 
per year was announced.

Former income tax subsidies for private refur-
bishment works have been abolished. There 
are some minor tax incentives for institutional 
real estate owners in place, e.g., increased 
deductions for refurbishment of buildings 
under monument protection. 

Photovoltaics are subsidized both in con-
struction (via the housing subsidy schemes 
of the Länder) and with feed-in-tariffs. The 
latter was strongly reduced over time, with 
a simultaneous drop in prices of PV panels. 
The decarbonisation roadmap provides for a 
massive expansion of PV in the years to come, 
also in the housing sector.

Formerly, the financing tools of contract 
savings (Bausparen) and Housing Bonds 
(Wohnbauanleihen) had high significance 
even for housing refurbishments (Mundt & 
Springler, 2916). This importance has strongly 
decreased because of the current extremely 
low capital market interest rates.

All of these measures considered, Austria is 
still lagging behind in utilising European funds 
for housing decarbonisation. This concerns 
both EU Structural Funds (for energy efficiency 
renovation and housing infrastructure) and 
EIB lending.

7. Policy tools 

Over the past decades several highly effi-
cient policy tools have been developed, which 
may qualify as international good practice.  
The following three should be emphasized:

7.1.  Subsidized housing as frontrunner 

for ambitious energy standards

As described above, housing subsidy schemes 
played a major role in the implementation of 
ambitious energy efficiency standards in new 
construction and deep renovation. Subsidized 
housing showed that low-energy or even pas-
sive house standards were possible at viable 
construction costs. This experience opened 

doors to bring those standards to the main-
stream of new construction. As a result, there 
have been no complaints regarding the use-
fulness and feasibility of nearly zero energy 
construction standards.

Housing subsidy schemes promote both 
ambitious energy efficiency standards and 
ecological construction products (ban of PVC 
windows, promotion of timber and renewable 
insulation material, indicators applying to 
GHG emissions, acid impact, fossil primary 
energy etc.), greening of facades and roof-
tops, water saving valves, use of rainwater 
and grey water, percolation of rainwater 
etc. Recent key aspects are the reduction 
of building land use and compact buildings 
(sufficiency). As with energy efficiency stand-
ards, the practice of such green technologies 
in subsidized housing is substantially helping 
to bring them into the mainstream.

7.2.  Refurbishment scheme in the LPHA 

sector

The LPHA sector is strongly committed to high 
standards in refurbishment (Amann et al., 
2012). It has access to a number of financing 
sources that allow for regular and ambitious 
refurbishment measures. 

The cost-based rent scheme allows for such 
low net rents that despite considerable con-
tributions to a refurbishment fund long-run 
affordability is maintained. This maintenance 
and improvement contribution (Erhaltungs- 
und Verbesserungsbeitrag, EVB) is 0.50 €/m² 
in new buildings, but up to 2.1 €/m², accord-
ing to the building’s age. Strict regulations 
warrant that those quickly growing funds 
are managed safely, can be spent only for 
the respective building and are used only 
for defined measures, mainly for day-to-day 
repair works and for periodic deep renova-
tion. LPHAs are allowed to spend future 
EVB incomes to finance renovation projects.  
If necessary and confirmed by a court deci-
sion, the EVB can even be increased for a 
limited period. LPHAs are allowed to spend 
savings for the heating bill for financing such 
measures. Finally, refurbishment subsidies of 
the Länder and the Federal State are tailored 
to this purpose.

Legal regulations concerning the operation of 
LPHAs (Limited-profit Housing Act) provide 
a basis for the practical needs of refurbish-
ments, both in terms of asset management, 
funding and enforcement (Bauer, 2013). Within 
the legal framework, LPHAs are fully autono-
mous in the management of their assets and 
simultaneously act as investor, developer, and 
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housing manager. For this reason, they usu-
ally adopt a long-term perspective on asset 
management: Investment decisions in new 
construction and refurbishment are taken 
not only for reasons of short-term returns on 
investment, but also prioritise the retention 
of property values, smooth maintenance and 
– as a matter of course for social landlords – 
social sustainability (Amann et al., 2012).

7.3.  Bonus for fuel switch  

(Raus aus Öl Bonus)

Linked to the refurbishment grant 
(Sanierungsscheck, see above), the Federal 
State has recently introduced a bonus for 
building owners who wish to replace their 
fossil heating with regenerative devices. The 
subsidy includes technical specifications 
regarding efficiency, fine dust pollution and 
other matters, but is nonetheless tailored to 
low-threshold utilization. Unlike social sub-
sidies, this energy subsidy is applied without 
income limits. This bonus is intended to func-
tion as the main policy tool to promote fuel 
switch, especially regarding the large stock 
of detached houses.

8. Related measures

Other aspects of housing decarbonisation and 
climate change mitigation have come to the fore 
and are currently implemented both through 
subsidy schemes and buildings codes. Greening 
of roofs, terraces and facades is on the way to 
becoming common in new construction and 
in refurbishment. As an example, the City of 
Vienna has introduced a focus on this topic 
in current housing developers’ competitions. 
Vienna and other cities and regions have intro-
duced strategies to prevent heat islands, both 
with greenery and water in public space, lighter 
façade colouring, structural interventions to 
increase ventilation in neighbourhoods, and 
cooling facilities, such as foggy rain devices 
or cooling spots in public buildings or shops. 

Another important initiative involves measures 
against energy poverty that are gaining political 
priority due to EU stimuli. Even though this is 
only a moderate problem in Austria, solutions to 
integrate low-income households seem crucial 
to achieve all climate goals.

9.  Conclusions, challenges, 
limitations, realism of plans 
for decarbonisation 

The performance of Austria in housing 
decarbonisation is adequate in the context 
of national targets as well as in terms of 
European comparison, but inadequate to 
reach the goal of net zero emissions by 2040. 

Some measures currently in place have been 
shown to be beneficial in housing decarboni-
sation: Surprisingly, one of the most efficient 
measures is a legal stipulation in the LPH Act 
that makes sure LPHAs collect funds for refur-
bishments during the lifespan of buildings.  
It is a legal requirement that does not involve 
state subsidies but has contributed to the 
good performance of the sector. Additionally, 
regional housing subsidies in the Länder have 
helped to increase refurbishment rates in the 
multi-storey stock. However, refurbishment 
rates in the private stock, both multi-storey 
rental stock and owner-occupied houses, do 
not reach the necessary level of refurbish-
ment activity. 

We can learn from the Austrian experience 
that financial incentives are important but 
not sufficient. They must go hand in hand 
with an efficient legal framework. More atten-
tion should be paid to safeguard the costs of 
fuel switch to be distributed equally between 
owners and beneficiaries (tenants), but also 
targeted measures should be introduced to 
prevent energy poverty amongst low-income 
households that cannot cope with high invest-
ments or rapidly increasing energy costs. 
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1. Structure of the stock

The total residential building stock in Germany 
comprises 18.95 million buildings, with a 
total of 3.7 billion m2 of heated space (as of 
2018) (dena 2019: 10). 3.2 million (or 17%) of 
these buildings are apartment buildings and 
a total of 15.75 million (or 83%) are detached 
and semi-detached houses (cf. Figure 1). 
Detached and semi-detached houses there-
fore make up the largest share of the number 
of residential buildings (dena 2019: 10). With 
2.2 billion m2, detached and semi-detached 
houses also make up the larger share of total 
residential heated floor area (ca. 60%), while 
the remaining 1.5 billion m2 are located in 
apartment buildings (dena 2016: 14). Non-
residential buildings, totalling 2.7 million (with 
a heated net floor area of 1.35 million m2), 
account for one seventh of the total stock. 
More than half of all dwellings in Germany 
are rented to private tenants (Bienge et al 
2018: 17). In this respect, Germany differs 
from other developed countries (Bienge et 
al 2018: 17).

Driven in particular by the rising demand for 
housing, investment in housing construction 
is increasing. In the past, there has been an 
annual increase in construction investments 
in multi-family houses of 5.8% (measurement 
period: 2005 to 2015) (Bienge et al. 2018: 22). 
According to the Federal Statistical Office, 
there has been an increase in the housing 
stock in Germany within the last few years: 
At the end of 2019, the growth comprises a 
total of 0.7% or 277,400 dwellings (compared 
to 2018), resulting in a total of 3.9 billion m2 
of floor space. In addition, both living space 
per dwelling (by 1 m2 compared to 2010) and 
per inhabitant (by 2 m2 compared to 2010) 
increased (Federal Statistical Office 2020a). 
The current average flat size in Germany as 
of 2019 is 91.9 m2 (ibid.). 

While demand for affordable housing is 
increasing, the share of the social hous-
ing stock is decreasing (Bienge et al. 2018: 
17; 25). The number of social housing dwell-
ings has significantly declined over recent 
decades, from 2.87 million in 1990 to an 
estimated 1.07  million in 2020 (Statista 
n.d.1). This decline is a result of market based 
strategy, which strongly relies on providing 
financial incentives linked to capped rents 
for a specific period of time instead of set-
ting regulatory requirements. However, in 
the light of increasing demand particularly 
in metropolitan areas (cf. section 2), corre-
sponding increasies in rents and low market 
interest rates, housing developers are looking 
for higher ROI than enabled by the conditions 
for state promotional programmes. In addi-
tion, more and more of the social housing 
stock is no longer subject to rent control after 
expiration of the commitment period.

2.  Socio-demographic issues

With a population of 83.2 million people 
(with a slight upward trend), Germany is the 
most populous country in the EU (Federal 
Statistical Office 2020b).

As are many other countries, Germany is expe-
riencing a rise in immigration and urbanisation. 
The increasing urban boom in major German 
cities, caused in particular by the migration of 
young people and immigration from abroad, 
is increasing the demand for affordable living 
space (Federal Statistical Office 2019a). As a 
result, the average living space per person in the 
seven largest German cities (Berlin, Hamburg, 
Munich, Cologne, Frankfurt, Stuttgart and 
Düsseldorf) is decreasing (currently at 39 m2) 
(ibid.) while overall it has increased over 
time from ca. 35 m2 in 1991 to ca. 47 m2 in 
2019 (Statista n.d.2). In contrast, outside the 

FIGURE 1     Share of single and two family and multi-family houses and share 
of dwellings rented or owner-occupied in the German residential 
building stock 

Data: Dena Building Report compact 2019: 10 and Bienge et al 2018:17

  Single and two family houses
  Multi-family houses

  Dwellings rented by private tenants
  Owner-coccupied dwellings

54%

83%
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1 https://de.statista.com/infografik/12473/immer-weniger-sozialwohnungen-in-deutschland/ 2  https://de.statista.com/statistik/daten/studie/36495/umfrage/wohnflaeche-je-einwohner-
in-deutschland-von-1989-bis-2004/

https://de.statista.com/infografik/12473/immer-weniger-sozialwohnungen-in-deutschland/
https://de.statista.com/statistik/daten/studie/36495/umfrage/wohnflaeche-je-einwohner-in-deutschland-von-1989-bis-2004/
https://de.statista.com/statistik/daten/studie/36495/umfrage/wohnflaeche-je-einwohner-in-deutschland-von-1989-bis-2004/
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FIGURE 2     Relative frequency of tenant households regarding their share of rent 
expenditure in disposable income in 2014

Source: own graph based on data from Federal Statistical Office 2019c: 167 (data from 2014)
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metropolitan areas the population is declining. 
The result of this development is an increasing 
vacancy rate, especially in rural areas (Bienge 
et al. 2018: 24). 

The rising demand for housing in German 
cities has led to a significant upward trend in 
property prices and rents since 2010 (Bienge 
et al. 2018: 24). This rise and corresponding 
strong increases in basic rents since 2015 
have resulted in an average rent burden of 
around 27.2 % (as a share of disposable 
income) in 2018 (Federal Statistical Office 
2019b), which is increasingly becoming a 
problem for many households. Households 
in metropolitan areas as well as families 
are particularly affected (Federal Statistical 
Office 2019). According to a national repre-
sentative survey in 2018, 13.3% of people 
perceive the monthly housing costs as a 
major burden and as many as 57.2% still as 
somewhat of a burden (Federal Statistical 
Office 2019c: 168). 

The problem of rising rent burdens is fur-
ther illustrated by the fact that around 17% 
of German households have to spend more 
than 40% of their monthly disposable income 
on rent alone (cf. Figure 2). 

According to the Federal Statistical Office, 
the majority (around 48%) of people receiv-
ing housing benefits are pensioners followed 
by dependent employees with a share of 
37% (Figure 3). The data collection revealed 
that the housing benefit needs of employees 
increase significantly with the number people 
living in the household. Only about 2% of the 
self-employed receive housing allowances 
in Germany.

3.  Governmental targets on 
housing decarbonisation

The German government's targets for decar-
bonising the building sector are derived from 
international climate targets, i.e., the goals of 
the Paris Climate Accord and the corresponding 
European climate targets. Overall, Germany 
aims to reduce greenhouse gases (GHG) by at 
least 55%3 by 2030 and by 80-95% by 2050 
(compared to 1990) (BMWi 2020: 29). Sectoral 
emission reduction targets in Germany are set 
out in the Climate Protection Plan 2050 and 
specified in the Climate Protection Programme 
2030. According to the latter, annual green-
house budgets of the sectors and respective 
reduction targets are to be defined by law and 

3  An adjustment of the national targets to account for the recently (December 2020) tightened 
EU emission reduction target to 55% compared to 1990 is yet to be implemented.
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FIGURE 3    Share of households receiving housing benefits by employment status

Source: own graph based on data from Federal Statistical Office 2019c: 169 (data from 2017)
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TABLE 1    Sectoral emission reduction targets of Germany by 2030

Source: BMU 2016: 33

FIELD  
OF ACTION

1990 (in million 
tonnes CO2-eq.)

2014 (in million 
tonnes CO2-eq.)

2030  (in million 
tonnes CO2-eq.)

2030 (reduction in % 
compared to 1990)

Energy Sector 466 358 175 – 183 62 – 61 %

Buildings 209 119 70 – 72 67 – 66% 

Transport 163 160 95 – 98 42 – 40% 

Industry 283 181 140 – 143 51 – 49%

Agriculture 88 72 58 – 61 34 – 31% 

Subtotal 1.209 890 538 – 557 56 - 54% 

Other 39 12 5 87%
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FIGURE 4     Result of the target corridor taking into account the modelled 
restrictions: Reduction of primary energy demand by 80% compared to 
2008 – remaining corridor due to the restrictions in the area of renewable 
energies and in the area of energy efficiency / energy savings.

Note: EE-Beitrag = Contribution of renewable energies towards the decarbonisation of energy supply in %; Endenergieeinsparung = Final 
energy savings in % 

Source: BMWi 2015a, based on data by Prognos et al. 2015

Endenergieeinsparung
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achievement of the targets to be reviewed 
annually (German Federal Parliament 2019: 13). 

The German building sector directly causes 
14% of total national GHG emissions and is 
indirectly responsible for as much as about 
a quarter of Germany's total GHG emissions 
(considering upstream emissions in the energy 
sector) (German Federal Parliament 2019: 39). 
In combination with a share of about a quarter 
(27%) of total primary energy consumption and 
35% of final energy consumption, the building 
sector plays a significant role in the German 
climate protection accord (Dena 2018: 19). 
The residential sector accounts for 63% of 
final energy consumption of the total building 
stock (Dena 2018: 17 f.). 

The climate-friendly transformation of the 
building stock is thus essential to achieve 
Germany’s climate targets. The Federal 
Government therefore aims to reduce CO2 
emissions in the building sector by 66-67% 
(compared to 1990) by 2030 (cf. Table 1). This 
corresponds to a maximum amount of 72 mil-
lion t CO2 eq. to be emitted by the building 
sector in 2030 (German Federal Parliament 
2019: 40).

The central document outlining the energy 
transition in the German building sector is 
the Energy Efficiency Strategy (ESG), which 
pursues the goal of achieving a "nearly 
climate-neutral" building stock by 2050 by 
increasing energy efficiency on the one hand 
and the share of renewable energies for heat 
and other end uses on the other (BMWi 2019a: 
51 f.). The Federal Government aims to reduce 
non-renewable primary energy consumption 
of the building sector by 50% in 2030 and 
by 80% by 2050 compared to 2008 (BMWi 
2015a). To this end, a target corridor delim-
ited by the maximum potential for building 
energy efficiency (estimated at 54%) and use 
of renewable energies (1,800 PJ) has been 
defined, which translates into different sce-
narios with variations of the two pillars (cf. 
Figure 4).

In terms of achieving the target, by 2018 GHG 
emissions in the building sector have fallen by 
around 44% since 1990, from 210 m t CO2 

eq. to an estimated 117 m t (German Federal 
Parliament 2019: 40).

4. Refurbishment rate

There is no official definition in Germany with 
regard to what is considered the refurbish-
ment rate. Due to this lack of consensus 
regarding the qualitative features to be 

TABLE 2     Refurbishment rates related to different measures and data bases in % 
of the stock

MEASURE
Measure / 
 data base

IWU/BEI 
Building stock 
data base 2010 

IWU Building 
stock data  
base 2016 

IÖW 2010  
ENEF Haus  

(only detached and 
semi-detached houses)

Heating system 
replacement

3.17 2.8 - 3.5 3.05 2.6

Installation solar 
heating system

1.02 0.85 - 1.21 0.87 0.6

Facade insulation 0.87 0.82 - 1.06* 0.79* 0.9

Roof/upper  
ceiling insulation

1.43 1.32 - 1.65 1.69 1.7

Basement ceiling 
insulation

0.49 0.34 - 0.42 0.46 0.3

Window  
replacement

1.56* 1.34 - 1.80* 1.82* 1.6

* Area weighted, i.e., partial refurbishments are considered

Source: Metzger et al. 2019: 41

considered and practical issues, there is 
no continuous and systematic data col-
lection to monitor refurbishment activities 
over time. In a survey of 7,500 residential 
buildings in 2010, an annual refurbishment 
rate of 0.8% regarding thermal insula-
tion measures has been identified for the 
years 2005-2008 (Diefenbach et al. 2010).  
A reliance on these findings as a basis 
for political strategies has however been 

questioned due to the small sample rep-
resenting a mere 0.5‰ of the residential 
building stock (BBSR 2016). An updated sur-
vey in 2016 covering ca. 17,000 residential 
buildings found an annual refurbishment rate 
of 1% regarding thermal insulation meas-
ures for the period 2010-2016 (Cischinsky/
Diefenbach 2018), which has since then 
informed both public discourse and political 
strategies for the residential building sector. 
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FIGURE 5     Relative frequency of the various energy building classes in Germany 
differentiated by detached and semi-detached houses (EFZH)  
or apartment buildings (MFH)

Note: relative Häufigkeit in % der Gebäude = relative frequency in % of all buildings; flächenspezifischer Endenergie-verbrauch in 
kWh/m2*a = floor area specific final energy demand in kWh/m2*a ; EZFH = detached and semi-detached houses; MFH = apartment 
buildings; Durchschnitt = Average

Source: Steuwer et al. 2018, based on data from dena (2016)

The same study measure identified measure-
specific refurbishment rates, which have 
been compared (Metzger et al. 2019) with 
data from other sources in a recent publica-
tion (cf. Table 2)

However, data on the implementation of 
deep renovations is scarce. Based on a rep-
resentative survey on the implementation 
of energy-related refurbishment measures, 
the German Institute for Economic Research 
(DIW) has estimated the share of compre-
hensive refurbishments (defined as four or 
more measures implemented) in 2014 at 0.2% 
(BBSR 2016a). A study by IPSOS/Navigant 
(2019) used expert survey and market data 
to estimate refurbishment rates differentiated 
by depth (i.e., primary energy saving levels), 
finding a range from 3.5 % of “Light” renova-
tions (from 3% ≤ 30%), 0.9 % of “Medium” 
renovations (from 30% ≤ 60%) to 0.1 % of 
“Deep” renovations (> 60%).

4.1. Targets

Regarding the refurbishment of the building 
stock as a means to achieve the formulated 
sectoral target (see section 3), the Federal 
Government has formulated the target in its 
2010 Energy Concept (Federal Government of 
Germany 2010) and revisited it in its Energy 
Efficiency Strategy 2050 (BMWi 2019b) to 
double the yearly renovation rate from “cur-
rently” 1% to 2%. 

5. Energy efficiency standards

5.1. Current situation in the stock

The information base on the current energy 
efficiency of the German building stock is 
limited. Due to data protection concerns and 
associated costs, there is no central build-
ing cadastre systematically collecting and 
updating data on building energy efficiency 
in Germany (BBSR 2016b)4. Accordingly, 
available information is based on irregularly 
implemented (representative) surveys among 
building owners or professionals or online 
databases (e.g., Cischinsky/Diefenbach 2018; 
Metzger et al. 2019).

The following Figure 5 shows the relative fre-
quency of the various energy building classes 
in Germany differentiated by detached and 
semi-detached houses or apartment buildings 
based on an assessment by dena, the German 
Energy Agency.

5.2.  Legal requirements for new 

construction and refurbishment 

(building codes) 

The Building Energy Act (GEG) is the main 
instrument for building energy regulation. 
Passed in November 2020, it transposes 
the additional provisions from the modified 
EU Directive on the energy performance of 
buildings (2018/844/EU) into national law 
and bundles the preceding legislation (i.e., 
Energy Saving Act (EnEG), Energy Saving 
Ordinance (EnEV), Renewable Energies Heat 
Act (EEWärmeG)) into an integrated regulatory 
framework. It sets minimum requirements 
for the energy performance of the building 
shell and the system technology for new 
buildings, and also for larger renovations of 
existing buildings. 

5.21. NEW CONSTRUCTION
Newly erected residential buildings have 
to fulfil three main criteria related to heat 
transmission loss, primary energy demand 
and the share of renewable energy, that 
are defined by creating a reference build-
ing that is similar in the way it is built but 
has defined uvalues and a certain type of 
heating system. Based on the defined refer-
ence building standard (“Effizienzhaus 100”) 

representing the statutory minimum energy 
performance requirements5, several advanced 
building standards are defined, which serve 
as reference for the federal building energy 
efficiency promotion programme (see sec-
tion 4.4). For example, the “Effizienzhaus 40” 
standard refers to a building, whose primary 
energy demand may not exceed 40% of that 
of the reference building and 55% of its heat 
transmission loss. In addition, the Passive 
House Standard is a well established though 
non-state standard with very low energy 
requirements to be proven either through the 
heating load of the building (max. 10 W/m²) 
– or through a very low heat energy require-
ment (max. 15 kWh/m²a of useful energy). 
The Heating Costs Order exempts buildings 
reaching the Passive House standards from 
billing requirements, thus creating an incentive 
for deep renovations of multi-family buildings.

5.22. REFURBISHMENTS
For existing buildings, the GEG only specifies a 
few mandatory energy efficiency requirements 
to be met by building owners. First, from 2015 
onwards, fossil fuel based ‘constant temper-
ature’ boilers have to be decommissioned 
after 30 years of use. Second, new heating 
pipes leading through unheated rooms must 
be insulated and third, the top floor ceiling 

4  https://www.bbsr.bund.de/BBSR/DE/veroeffentlichungen/analysen-kompakt/2016/ak-09-
2016-dl.pdf?__blob=publicationFile&v=2

5  Confusingly, the current minimum requirements for new buildings as defined by the Building 
Energy Act (GEG) are 75% of primary energy demand compared to the standard set in the previ-
ous revision of building energy regulation in 2014, effectively making them “Effizienzhaus 75”.
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must also be insulated if it is uninsulated and 
adjoins an unheated attic. Although considered 
cost-effective, the requirements are watered 
down by a number of exemptions (grandfather-
ing clause, cost-effectiveness proviso) that 
significantly reduce the number of affected 
buildings and thus their impact (BBSR 2015). 

In case of voluntary restoration works such as 
renewing the plaster, insulation of the build-
ing shell or the replacement of windows, 
minimum standards defined by the GEG 
have to be met. If only single measures are 
implemented or (more than 10% of specific) 
building parts renewed, their heat transmis-
sion coefficients have to meet the respective 
standards. For comprehensive renovations, 
an overall assessment of the energy balance 
compared to a reference building compara-
ble to new construction is required. However,  
the primary energy demand and transmission 
heat losses may in this case be up to 40% 
and 75% respectively higher than that of the 
reference building.

5.3.  EE standards in other regulations 

(e.g., subsidy schemes) 

Within the BEG WG promotion programme (see 
section 6), the loan conditions are linked to the 
fulfilment of energy efficiency standards that 
exceed the legal requirements. The lower the 
proposed primary energy demand and trans-
mission heat loss is compared to a reference 
building (“Effizienzhaus 100”) the higher the 
maximum redemption subsidy levels are. From 
July 2021, additional promotion products with 
higher credit / redemption subsidy levels will 
be offered that require additional conditions to 
be fulfilled in terms of the share of renewable 
heat (55% of total heat demand) or a specific 
sustainability certification of buildings, which 
also considers life-cycle aspects in the pro-
duction of building components.

5.4.  Enforcement of EE standards in 

refurbishment, challenges

Monitoring compliance with EE standards 
is the responsibility of the federal states, 
which can designate a competent supervisory 
authority by executive order. In most cases, 
the lower building supervisory authorities 
(municipal building offices) were entrusted 
with this task. Due to an increasing lack of 
personnel (cf. Brand & Steinbrecher 2016) and 
a shift in priorities motivated by the housing 
shortage in metropolitan areas, verification 
of evidence is only carried out on a random 
basis if at all, or on an ad hoc basis if there 

are specific indications. Accordingly, in some 
cases it is assumed that the authorities will fail 
to enforce the requirements effectively. (Hertle 
et al. 2006). While there is little data on the 
extent of this failure to enforce effectively, a 
survey among state officials on the enforce-
ment of building energy certificate regulations 
found varying levels of recognition, processes 
and/or capacities to implement enforcement 
requirements on the part of the responsible 
authorities (DUH 2015)6. 

The Building Energy Act (GEG) aims to 
improve enforcement by introducing addi-
tional mandatory reporting requirements for 
building owners. Accordingly, they are now 
obligated to issue a compliance statement 
to the responsible authorities after comple-
tion of the construction or refurbishment, in 
which they confirm compliance with the legal 
requirements (§92, 93 GEG).

6. Financing tools

Germany has a wide range of financial instru-
ments to incentivise deep energy renovation 
and decarbonisation of buildings, comprising 
funding schemes, subsidy programmes and 
feed-in tariffs. 

6.1. Funding schemes

In 2021, the different existing funding schemes 
have been merged in the Federal funding for 
energy-efficient buildings programme (BEG) 
in order to increase transparency and to facili-
tate access for building owners. The BEG has 
three components providing funding for resi-
dential buildings (BEG WG), non-residential 
buildings (BEG NWG) and single measures 
(BEG EM) offering either investment grants 
or low-interest loans with redemption sub-
sidies.7 The BEG is administered in part by 
the Federal Office for Economic Affairs and 
Export Control (BAFA) and the state owned 
KfW Bank with a plan to divide the task for 
all promotional products along the lines of the 
provision of investment grants (BAFA) or low-
interest loans (KfW) by 2023. For renovating 
an existing building up to an “Effizienzhaus” 
standard, loans up to 120.000€ are provided 
(150.000€ if the share of renewable heat 
is 55%) with differing levels of redemption 
subsidies or alternatively investment grants 
depending on the targeted energy efficiency 
standard ranging from 30.000€ to 48.000€ 
(and 45.000€ to 75.000€ respectively). The 
provision is conditional on the inclusion of 
certified energy efficiency experts providing 

professional energy advice. Grants or redemp-
tion subsidies may further increase by 5%, 
if owners develop and follow an individual 
renovation roadmap (see section 7.2). In terms 
of single measures, insulation of walls, roof, 
basement and storey ceilings, replacement of 
windows and doors, and installation of sum-
mer thermal protection, mechanical ventilation 
with heat recovery (MVHR) or digital systems 
that optimise energy consumption or make 
technical equipment smartly controllable are 
promoted with a loan of up to 60,000€ and a 
20% redemption subsidy or alternatively by 
offering an investment grant. Furthermore, 
the exchange of heating systems with hybrid, 
“renewable ready” fossil (i.e., gas based) or 
renewable systems is promoted with different 
subsidy / grant rates between 20 -45% (again 
of a maximum of 60.000 € investment costs) 
depending on the technologies to be imple-
mented and replaced. Lastly, optimisation of 
existing heating systems by means of hydraulic 
balancing and the replacement of inefficient 
heating and hot water circulation pumps with 
high-efficiency pumps is promoted with 20%.

6.2. Tax Bonus

Alternatively, owners of buildings with a mini-
mum age of 10 years can benefit from a tax 
deduction of up to 20% of investment costs 
(max. 40,000€ per dwelling) in respect of single 
refurbishment measures, spread over a period of 
three years. Costs for construction supervision 
and technical planning are deductible up to 50%. 

6.3. Feed-in tariffs

Additional, financial incentives for the installa-
tion of building based renewable energy plants 
for electricity are provided via a Feed-in-Tariff 
funded through an electricity surcharge under 
the Renewable Energy Sources Act (EEG). 
In order to control the increasing financial 
burden on end consumers due to expanding 
deployment of renewables, the tariff rate per 
kWh has been increasingly decreased from 
almost 60 ct/kWh in 2004 to currently 8.16 ct/
kWh (as of January 2021) (cf. Figure 7).  
In addition, in 2014 an “expansion corridor” 
for different renewable power generation 
technologies was introduced (translating into 
5 GW/a for PV) which is basically a cap after 
which investors receive further lowered rates 
per kWh. The Landlord-to-Tenant Electricity 
Act has extended the financial incentive for 
rental buildings by providing a supplement 
(between 2.37 and 3.79 ct/kWh depending 
on the size of the plant) for electricity that is 
generated on site and then sold to tenants. 
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6  https://www.duh.de/uploads/media/Hintergrund_Regelungs_Vollzugsdefizite_270415_02.pdf 7  https://www.kfw.de/inlandsfoerderung/Bundesf%C3%B6rderung-f%C3%BCr-effiziente-
Geb%C3%A4ude/

https://www.kfw.de/inlandsfoerderung/Bundesf%C3%B6rderung-f%C3%BCr-effiziente-Geb%C3%A4ude/
https://www.duh.de/uploads/media/Hintergrund_Regelungs_Vollzugsdefizite_270415_02.pdf
https://www.kfw.de/inlandsfoerderung/Bundesf%C3%B6rderung-f%C3%BCr-effiziente-Geb%C3%A4ude/
https://www.kfw.de/inlandsfoerderung/Bundesf%C3%B6rderung-f%C3%BCr-effiziente-Geb%C3%A4ude/
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The efficient provision of heat and electric-
ity is incentivised by a combined heat and 
power (CHP) surcharge, which is paid for the 
electricity produced by cogeneration plants 
(16 ct/kWh when feeding into the grid and 
8 ct/kWh for own consumption or provision 
to third parties).

7. Policy tools

There are several policy tools in Germany, that 
can be considered good practice for achieving 
a just transition towards a decarbonised resi-
dential building stock. They focus on different 
relevant aspects that need to be addressed 
to effectively promote this target. 

7.1.  Federal funding for energy-efficient 

buildings programme (BEG)

The most important and effective is probably 
the Federal funding for the energy-efficient 
buildings programme (BEG) that was presented 
in section 6. However, they are embedded in a 
number of other policies making them more 
effective, from several programmes on energy 
advice, offering free initial advice and 80% of 
subsidy for an in-depth advice, to the energy 
efficiency standards discussed in section 5,  

to energy performance certificates, and pro-
fessional training of experts. We would like 
to present two more tools, one innovative tool 
and one addressing low-income households.

7.2.  Individual Renovation Plan (IRP)

In the context of energy advice for residen-
tial buildings, a qualified energy consultant 
inspects the building and produces a com-
prehensive energy-consultancy report. This 
report includes guidance on funding-support 
programmes and an overview of the indi-
vidual possibilities to improve the energy 
performance of the building. Since 2017 the 
Individual Renovation Plan (IRP) is available 
as a tool for consultation purposes. This soft-
ware-supported tool helps building-energy 
consultants to produce a comprehensible 
overview of the renovation measures to be 
taken in a building, with a particular focus 
on the order in which measures should be 
implemented, to avoid technical or financial 
lock-in. This roadmap has the objective to 
allow the owner staged renovations taking 
the age of different parts of the building and 
system into account, as well as the availability 
of the owner’s funds, while still achieving deep 
renovation in the end. Alongside energy-sav-
ing potential, opportunities to use renewable 

energies and the needed investments are 
assessed. In addition, the calculated reduc-
tion in heating costs and CO2 emissions are 
highlighted. The IRP provides owners with 
both advice on concrete short-term meas-
ures as well as a long-term strategy and aims 
to set a quality standard for building energy 
consultation. The IRP has been one model for 
the Building Renovation Roadmap tool now 
proposed by the European commission.

7.3.  State coverage of rent/heating 

expenses and free energy advice for 

low-income households

Household energy prices in Germany are 
among the highest in Europe (European 
Commission 2020). In combination with rising 
rent levels (see section 2), the financial burden 
of basic living expenses for many households 
particularly in metropolitan areas has consid-
erably increased. In order to cushion against 
energy and rent-related financial hardship for 
economically vulnerable households (such as 
long-term unemployed), the German Federal 
Government largely relies on social policy. 
According to social security statute book 
II and XII, eligible persons (i.e., long-term 
unemployed or those unable to work) receive 
a basic income to cover their living expenses 
(including a dedicated budget for electricity).  
In addition, rent and heating expenses of wel-
fare recipients up to an “adequate level” are 
fully covered by the state. Accordingly, though 
not contributing to the achievement of energy 
saving targets in the residential sector, heating 
related energy poverty is largely addressed by 
this approach. In addition, low-income house-
holds or those receiving welfare transfers can 
benefit from state funded free energy advice 
offers (see section 8.3).

8. Related measures

8.1. Greening

While the German Federal Government has 
acknowledged the positive contribution of 
urban greening towards more sustainable and 
liveable cities in a white paper (BMU 2017), 
the greening of buildings is largely promoted 
at community level via grants and reduced 
precipitation water fees8. In its yearly market 
report, the Federal association for building 
greening (BuGG) reports an increase of 7.2 mil-
lion m2 additional roof area greening in 2019 
adding to a total of 120 million m2 (BuGG 2020). 
Facade greening has increased significantly 
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FIGURE 6     Feed-in tariff for PV power as a function of commissioning date, 
average remunera-tion of the bidding rounds of the Federal Network 
Agency, electricity prices and average compensation for PV power

Source: Wirth 2020

8  The precipitation water fee is a fee for the disposal of rainwater that enters the sewer system 
via built-up or sealed surfaces. Both private households and businesses must pay this fee if 
their paved properties are connected to the sewer system.
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less by 90,000 m2 in 2019. Roughly a quarter 
of all cities with more than 50,000 inhabit-
ants promote roof and / or facade greening by 
means of grants and 72% by means of reduced 
precipitated water fees (ibid.). In addition, 
many of these cities have specified respective 
requirements in their land-use plans.

8.2. Prevention of heat islands

The National Climate Adaptation Strategy 
provides a political framework for adaptation 
strategies in different (cross-cutting) areas 
(Federal Government of Germany 2008). To 
prevent urban heat islands, German munici-
palities are legally authorized within the 

building code (§9) to consider climate adap-
tation measures within their urban land-use 
planning. Apart from greening buildings and 
inner-city areas, the German Environment 
Agency defines maintenance and creation 
of cold-air corridors within the built environ-
ment as a central strategy for action. This can 
represent a conflict with energy efficiency 
strategies and urban building policy targets, 
which aim at further densification.

8.3. Measures against energy poverty

The German Federal Government does not 
consider energy poverty as an isolated problem 
but rather treats it within its wider approach of 

poverty alleviation via welfare state measures 
(BMWi 2020). Heating expenses of welfare 
recipients are fully covered by the state as 
long as they are considered reasonable, as 
outlined in 7.2. In contrast, allowances for 
electricity costs are included within the basic 
income, though an analysis by the Consumer 
Association has shown that dedicated budg-
ets are insufficient (particularly with electric 
water heating) (Verbraucherzentrale NRW 
2018). Also, households above the eligibility 
threshold (i.e., the working poor) do not have 
access to these benefits. As a consequence, 
in 2017 around 344,000 households have 
experienced power cuts (Federal Government 
of Germany 2019). Nevertheless, with regard 
to the development of energy poverty, the 
situation of households has improved over 
time (cf. Figure 7).

While there is no Federal programme to tackle 
energy poverty, the Government financially 
supports non-state actors to provide energy 
saving advice to low-income households.  
The most prominent are the “Energy Saving 
Check” administered by the charitable 
organisation Caritas and the Energy Saving 
programme administered by the Consumer 
Association. The former trains long-term 
unemployed people to provide energy sav-
ing advice and low-cost technical devices 
free of charge to welfare recipients and low-
income households.9 The latter also provides 
free energy advice to low-income households.  
In addition, welfare recipients with arrears on 
energy bills can receive an interest-free loan, 
which is then repaid via a reduction of up to 
10% of the basic income.

8.4. Planning issues

In addition to improved thermal insulation 
and reduction of ventilation heat loss via 
MVHR, the decarbonisation of heat supply 
systems is crucial to achieve climate neu-
trality of the residential building stock. While 
building (or district) based technologies such 
as heat pumps, solar heat, biomass heating 
and (micro) CHP will have to be deployed at 
larger scale, where possible (or otherwise 
impossible) district heating / cooling should 
be expanded as a more efficient way for heat / 
cold supply, particularly in dense urban areas. 
To this end, comprehensive spatial heating 
plans on a community level need to guide 
the development of district heating infra-
structure. However, apart from single states 
(Baden-Württemberg), there is no regulatory 
framework governing this process of systemic 
energy planning.

Innovation in housing decarbonisation: Germany

9  https://www.klimaschutz.de/en/projects/energy-saving-check
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FIGURE 7     Development of energy poverty in Germany based on two consensual 
(i.e., subjective) indicators used by the EU Energy Poverty Observatory 
(www.energypoverty.eu): share of households being unable to keep their 
home adequately warm or having arrears on utility bills (2005-2018)

FIGURE 8     Development of emissions in tonnes CO2 eq. per capita in the EU27 
and several of its member states

Source: EPOV 2020, based on data from the EU Survey on Income and Living Conditions (EU-SILC)

Source: Eurostat Emission Inventory, IIBW
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9.  Conclusion: challenges, 
limitations, realism of plans 
for decarbonisation

Since 1990, Germany has made some pro-
gress towards decarbonising the building 
sector and reduced emissions by 40% (by 
2018), which also translates into an overall 
decrease in tonnes CO2 eq. per capita emit-
ted (cf. Figure 8). It has done so by means of 
steadily increasing energy efficiency standards 
and providing substantial financial incentives 
to building owners and developers condi-
tional on their adherence to these standards, 
both in new build and renovation. However,  
in order to create a sustainable building 
sector in Germany in the long term and to 
implement the transformation of the sector, 
the German government still faces numer-
ous challenges (German Federal Parliament 
2019: 40). Firstly, it has to effectively address 
the conflict between the need for increased 
private investment into building refurbish-
ments on the one hand and increasing rents 
and dwelling shortage in metropolitan areas 
on the other. Furthermore, in order to increase 
the refurbishment rate of the existing housing 
stock to the level needed (i.e., 2% or more), 
additional mandatory energy performance 
requirements in combination with effective 
enforcement mechanisms seem necessary; 
and they should be combined with financial 
incentives covering the incremental costs – it 
is time to leave behind us the paradigm to 
either mandate or subsidize action. A poten-
tial approach for the private rented sector 
could be to link the permission for renting 
out a dwelling to the achievement of a certain 
energy efficiency standard, which is continu-
ously tightened over time as implemented 
in Scotland (Scottish Government 2019). 
However, this must not lead to suboptimal 
refurbishments, so it should be coupled with 
a Building Renovation Roadmap. Therefore, 
it may be better to link mandatory energy 
performance requirements to the age of walls, 
roofs, windows, and heating systems rather 
than aiming to achieve a certain standard by 
year x. Also, structural barriers such as insuf-
ficient capacities and alternative priorities in 
the construction sector and training needs 
of crafts have to be addressed by targeted 
financial or legal incentives and training and 
information measures respectively. 

In addition, further measures and short-term 
targets are needed, such as increasing tax 
incentives, targeted energy advisory services 
and public awareness campaigns (German 
Federal Parliament 2019: 40-44). One-stop 
shops and practical support for managing 

renovations should also be funded as policy 
tools, in order to both refurbish existing build-
ings in an energy-efficient manner and to 
construct new buildings in an energy-efficient 
and climate-neutral manner.
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 By Igor Costarelli and Silvia Mugnano

1.  Structure of the housing 
stock and significance  
of social housing

The structure of the housing stock in Italy 
follows the typical Mediterranean pattern 
characterized by a low proportion of social 
and public housing (3.7%) and a predominance 
of owner-occupied dwellings (71.9%) (fig. 1). 
The private rented sector accounts for 14.8% 
while 9.6% is represented by other forms of 
tenures which include usufruct tenancy, coop-
erative ownership, commodatum or free loan 
for use, rent with the right to buy, rent to buy1 
(Bianchi 2014).

Since 1970s the so-called “homeownership 
society” has become the leading paradigm 
in Italian housing policy at the expense of the 
rental sector. In 1961 census data reported 
that the share of homeowners and tenants 
was respectively about 45% and 55%. This 

proportion has reversed over the following 
decades as a consequence of homeownership-
oriented housing policy. The public housing 
sector (edilizia residenziale pubblica), estab-
lished in early 1900, has been increasingly 
catering for the needs of the most vulnerable 
households, playing a residual role in housing 
and welfare policy. About 75% of social tenants 
live in dwellings owned by public housing com-
panies (aziende casa) and about 25% in public 
dwellings owned by local authorities. The size 
of the public housing sector has been declining 
as result of selling-off operations within “Right 
to Buy” schemes that were first introduced in 
1993 (law 560/1993). Over about 30 years, 
roughly 22% of the total stock has been sold to 
sitting public housing tenants (Federcasa 2015). 
Right to buy schemes did not benefit social 
tenants equally. Better off tenants were able to 
access homeownership at discount rates while 
less well-off tenants could not. Therefore, the 
social rented sector went through a process of 
increasing concentration of low-income tenants 
in the most stigmatized and degraded estates. 

Since homeownership has become the pre-
dominant tenure form, housing policy has 
increasingly become marginal to the politi-
cal agenda. However, since the beginning of 
2000 there has been a revival of housing as 
a social issue, fuelling some policy changes 
across the country in an institutional context, 
characterised by a plurality of regional-based 
housing agendas generated by the decentrali-
zation process.

Alongside the introduction of measures for 
property owners, there has been increasing 
interest in rental housing through the design 
of new schemes for boosting social housing 
supply (Housing Acts 2008 and 2014) and revi-
sion of rental law (n. 431/1998). In 2008 the 
Italian Government allocated about 550 million 
€ to co-fund new social and affordable housing 

(edilizia sociale) at below-market rates (for rent 
and sale) for low-middle income households 
through the combination of public and private 
funding (Sistema Integrato dei Fondi). In 2014 
further measures were introduced to both 
support tenants to pay rent (housing allow-
ance) and reinforce right-to-buy schemes, 
restoration and redemption of ‘public dwell-
ings’, as well as fiscal allowances for tenants 
and landlords and new rules for the provision 
of social rental housing.

2.  Socio-demographic issues: 
brief analysis of who is living 
in which housing segments

The demographic of homeowners in Italy is 
very diverse. According to the Italian National 
Statistics Institute (ISTAT) elaboration on 
EU-SILC data, the homeownership rate is 
respectively 74.3% and 81.7% for the richest 
households (fourth and fifth-income quin-
tiles). These rates are higher than the rate of 
homeownership in the first, second and third-
income quintiles, 55.7%, 62.9% and 68.1% 
respectively. Within this tenure couples with 
children (72.4%) and couples without children 
(78.3%) are more frequent than single house-
holds (57.5%). Interestingly, the share of elderly 
households in this sector is significant: 65.8% 
of single households are over 65 and 81.1% 
couples are over 65. The share of immigrant 
homeowners has increased from 12.3% in 2007 
to 23% in 2012 (Zincone 2009; Daminato and 
Kulic 2013). The private rental sector mainly 
accommodates low-income groups. EU SILC 
data elaborated by ISTAT show that in 2008 the 
share of low-income people (first and second-
income quintiles) who lived in rental dwellings 
was respectively 25.8% for the first income 
quintile and 23.3% for the second compared 
to 15.7% and 7.9% for richest households in 

FIGURE 1     Tenure structure in Italy 
(Pittini et al. 2017)

  Owneroccupied

  Private rent

  Social rent

  Other

1  Usufruct contract gives the tenant the right of lifetime use of a dwelling that is owned by a 
different owner. The commodatum, or free loan, gives a person the right to use a dwelling 
for a certain time, usually without charging rent. At the end of the agreed period the dwelling 
returns to the owner. 

https://www.duh.de/uploads/media/Hintergrund_Regelungs_Vollzugsdefizite_270415_02.pdf
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the fourth and fifth-income quintiles. The public 
rental sector (Edilizia Residenziale Pubblica) 
accommodates the poorest households in the 
country. Priority access is given to specific 
categories such as single parents with chil-
dren, evicted people, households where one 
or more members are disabled people, and 
people suffering from other forms of housing 
exclusion including substandard living condi-
tions. However, because the supply of social 
housing is too scarce, low-income households 
are increasingly accommodated in the private 
rental sector. Most low-income tenants (first 
and second-income quintiles) rent at market 
rates: 18.1% and 16.4% compared to 7.7% and 
6.9% of tenants who rent at reduced rate (pub-
lic housing). The latest social and affordable 
housing schemes (edilizia sociale) target the 
grey area of the housing market, i.e. households 
who are considered ‘too rich’ to be eligible for 
public housing but ‘too poor’ to afford rent at 
market price or access ownership. The grey 
area usually corresponds to low-middle income 
groups (second and third quintiles). According 
to ISTAT elaboration on EU-SILC data the rental 
housing market accommodates mainly single-
parent households, with or without children, 
and youth, single (30%) or couples without 
children (24.7%). 

3.  Governmental targets  
on housing decarbonization: 
reference to EU directives, 
significance in political debates

The European Union has played a significant 
role in fostering laws and policies aimed 
at energy saving and building renovation. 
In respect of energy saving, the directives 
2002/91/CE and 2010/31/UE were adopted 
through Legislative Decree no. 192/2005 
and following modifications. These laws 
required owners to obtain a certificate of 
energy performance (Attestato di Prestazione 
Energetica). This certificate is needed when 
the owner intends to sell or rent the property. 
In some cases, it may be required that the 
contract contains a clause that confirms that 
the recipient (buyer or renter) was provided 
with information and documents regarding 
the energy performance of the property. The 
energy performance indicators and energy effi-
ciency class of the building or single dwelling 
must be clearly specified on advertisements 
and listings when such a property is offered 
for rent or sale (holiday homes are excluded). 

The energy system can be considered a 
significant tenet of broader governmental 
goals of sustainable growth and economic 

competitiveness. A National Energy Strategy 
was launched in 2017 (Strategia Energetica 
Nazionale) to strengthen actions with high 
potential for energy savings including in 
the construction sector. It introduced policy 
tools aimed at improving energy efficiency in 
public administration and to stimulate sustain-
able urban development, including plans for 
restructuring, energy renovation of buildings, 
and renewable energy (D’Alpaos and Bragolusi 
2018). This strategy was expected to achieve 
and exceed European environmental targets 
for 2020 regarding a reduction in greenhouse 
gas emissions by 21% compared to 2005 
emissions. In the long-term (by 2050) the 
ambition is to further strengthen energy effi-
ciency goals by a 17-26% reduction of primary 
consumption compared to 2010. The building 
sector plays a key role in this vision, especially 
after the Paris agreement according to which 
some EU countries set energy reduction goals 
of up to 80%.

In implementing the EU energy policies, 
in January 2020 Italy launched a National 
Integrated Plan for Energy and Climate (Piano 
Nazionale Integrato per l’Energia e il Clima) 
as required by the EU Regulation 2018/1999.  
This plan runs for the period 2021-2030 and 
is based on existing strategies and national 
plans, such as the National Energy Strategy 
of 2017. It sets new targets for 2030 in terms 
of energy efficiency, renewable sources, and 
reduction of polluting emissions. Facing a goal 
of 51.44 Mtep final energy saving, the plan 
aims to reach cumulative saving estimated 
at 57.44 Mtep.
 

4.  Refurbishment rate: 
definition, current 
refurbishment rate, targets

Overall, the current renovation rate for 
residential buildings is about 2%. The refur-
bishment rate for buildings, through demolition 
and reconstruction is below 1% per year 
(Carrosio 2015).

Most of the energy retrofit interventions 
generate limited reductions in consumption 
(20-30%). Since 2000 only 20% of dwellings 
have been renovated and only 30% of these 
interventions have involved energy perfor-
mance (Carrosio 2015). Policy interventions 
are inadequate to reduce the energy con-
sumption of existing buildings (D’Alpaos and 
Bragolusi 2018). Owners are often reluctant 
to renovate due to limited capital availability, 
uncertainty about the actual amount of energy 
savings, financial returns and the reliability of 
contractors (D’Alpaos and Bragolusi 2018). 

Future strategies to stimulate energy efficient 
refurbishments include continuous support for 
fiscal tools aimed to incentivize energy retrofit 
interventions in combination with funds from 
the Recovery Plan. 

5.  Energy efficiency standards: 
current situation in the stock 

Housing construction in Italy boomed during 
the second post war period. However, at that 
time the construction approach lacked atten-
tion to the quality of the building, particularly 
in terms of thermal and acoustic insulation 
(Magnani, Carrosio & Osti 2020). The rate of 
new residential construction has been at a 
near zero level since the 2008 Global Financial 
Crisis (GFC). 

The quality of housing is also problematic. 
According to census data analysed by Centro 
Studi Opificium CNPI in the report “Italia casa 
Sicura” of 2016, about 13% of all Italian 
households (in absolute figures more than 
3 million) live in damaged dwellings (roofs, 
walls, floors or windows) and one quarter 
of the oldest housing stock (i.e. built before 
1945) is classified as in a mediocre state of 
conservation. The share decreases to about 
15% for the stock built between 1945 and the 
1980s and further reduces to 4.5% for the 
newest stock (built after the 1980s).
 
About 90% of the total housing stock in Italy 
was built before 1990 and it does not comply 
with energy efficiency standard as the first 
law for energy saving was introduced in 1991 
(law 10/1991). Because of the high number 
of homes in need of renovation, the housing 
stock in Italy has one of the highest potentials 
in Europe for achieving energy efficiency and 
reduction of GHG through retrofitting (D’Alpaos 
and Bragolusi 2018). This makes the energy 
efficiency of residential building a primary con-
cern in Italy. Housing is responsible for 33% 
of total primary energy consumption (Carrosio 
2015). About 80% of domestic energy con-
sumption in Italian homes is for heating/cooling, 
15% for the supply of hot water, 5% for cooking 
and electrical appliances and 2% for lighting. 
On average, energy home consumption is 190 
Kwh/smq per year (the EU average is about 
45% lower) (Carrosio 2014).

Italy has the strong potential to improve the 
energy efficiency standards of the existing 
housing stock which is currently very low. 
Regulations for energy efficiency exist mostly 
for new buildings, while the existing stock is a 
priority target of policy to incentivize energy 
retrofit interventions through tax deductions or 
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energy certificate requirements when property 
is set for renovation, selling or renting.

6.  Financing tools: funding 
schemes in housing regulations

A major activity within housing decarbonisa-
tion is energy retrofit interventions of existing 
buildings. This has been pursued through a 
combination of regulatory, persuasive, and 
redistributive tools. Regulatory tools impose 
specific requirements and certification obliga-
tions when selling or renting properties. This 
includes the national system of energy certifi-
cations which is meant to induce the market to 
recognize the energy performance of a build-
ing through the mechanisms of reputation and 
price. However, this is far from successful as 
the co-existence of various bodies and diverse 
protocols for certification create competi-
tion in this system (Magnani, Carrosio & Osti 
2020). An example of a persuasive tool is tax 
deductions in the case of energy renovation.

Since 1986 the law (Decree P.R. no. 917/1986) 
has offered fiscal deductions for buildings 
renovation by building owners. The occupant 
of the dwelling (owner) can deduct 36% of 
renovation-related costs (structural improve-
ments aimed at energy saving) from their 
income tax (up to 48,000 euro in ten years). 
In 2012 the rate of fiscal deduction was raised 
to 50% of costs (up to 96,000 euro in ten 
years). During the period 1998-2016, the cost 
for the Italian Government due to the provision 
of tax incentives (in the form of tax deductions) 
was approximately 108.7 billion euro, while 
the revenue was approximately 89.8 billion of 
euro. The final balance is therefore negative: 
generating a loss of 18.9 billion euros (almost 
1 billion euro per year), the incentives have 
proved to be excessively expensive and not 
cost effective (D’Alpaos and Bragolusi 2018).

Since 2007 a system of 65% tax deductions 
is in place for energy efficiency interventions 
in individual households’ homes. This system 
is the most important and widely used incen-
tive for energy retrofit (Magnani, Carrosio & 
Osti 2020). This kind of tool in support of 
the investments in the energy efficiency of 
the building stock was recently extended 
for the year 2020, with the budget law no. 
160/2019 and the Decree n. 34/2020, so-
called Relaunch Decree. 

Redistributive policies direct retrofit interven-
tions of the social housing stock. Roughly, 
half of social housing stock is classified as 
low energy efficiency (class E, F, G).  This has 

clearly a negative impact on the quality of life 
and affordability for social housing households 
who represent the most vulnerable groups in 
society (Federcasa 2015). In the redistributive 
policy framework, the energy issue is used 
to enable wider functional interventions for 
urban regeneration. These interventions can 
find forms of financing through the structural 
funds of the European Union, although these 
types of interventions are marginal in Italy. 
Several local authorities in Italy have benefit-
ted from EU funding for urban regeneration 
projects, for example the programmes URBAN 
I and II. These initiatives were co-financed 
through the European Regional Development 
Fund and the European Social Fund. Thanks 
to these funding programmes, it was possible 
to develop a National Operative Programme 
(Programma Operativo Nazionale - PON), 
known as “Città Metropolitane 2014 – 2020” 
(Metropolitan Cities 2014-2020). It amounts 
to 892 million euro divided as follows: 446 
million euro European Regional Development 
Fund; 142 million euro European Social Fund; 
304 million euro national co-financing. This 
programme aims to improve energy saving 
and the quality of housing conditions as well 
as to combat urban poverty.

7.  Policy tools: implementation 
of the EU Green Deal

To comply with the goals of the EU Green Deal, 
Italy has launched the Fund Green New Deal as 
part of the budget law 2020 (L. 160/2019). The 
fund consists of about 4 billions euro (2020-
2023) to spur green interventions through 
public-private initiatives. A part of this fund 
is meant to reduce GHG emissions, promote 
circular economy, reduce pollution etc. This 
fund provides the means to continue previous 
energy-related plans and policies.

Perhaps the most ambitious innovation to fos-
ter energy retrofit interventions in the housing 
stock is the so-called Superbonus 110%. As 
part of a strategy to boost local economies 
hit by the consequences of the Covid-19 pan-
demic, the system of tax deduction for energy 
efficiency renovation of the housing stock was 
made more attractive. Adding to other previous 
fiscal deduction systems, the law permits a 
fiscal deduction of up to 110% for energy-
related expenses between 1st July 2020 and 
the end of 2022. Instead of benefitting from 
tax relief through a reduction in households’ 
income revenue taxation, the beneficiary can 
now transfer the tax credit to the suppliers 
(housing constructors providing the renova-
tion works) or the banks. The Superbonus 
is eligible for interventions promoted by 

condominiums, individual owners, public 
housing companies, housing cooperatives, 
third-sector associations for renovation works 
such as thermal insulation interventions on 
the casings, replacement of the winter air 
conditioning systems on the common parts, 
replacement of winter air conditioning systems 
on single-family buildings or on property units 
of functionally independent multi-family build-
ings and anti-seismic interventions. When one 
of these types of intervention is performed, 
one may decide to combine some additional 
works such as energy efficiency improve-
ments, installation of photovoltaic systems or 
infrastructure for charging electric vehicles in 
buildings, and benefit from the tax deduction.

8.  Conclusions, challenges, 
limitations, realism of plans 
for decarbonization

Despite significant financial and policy efforts 
centered around tax deductions, these kinds of 
incentives have had little structural impact on 
building retrofit and risk widening the socio-
economic gap between households. Incentives 
were indeed used by many households as a 
means to modernize homes and often with 
partial and simple interventions (e.g. renew 
fixtures and furnaces) instead of global 
interventions that would be more expensive 
but also more effective in terms of reduc-
ing consumption and emissions. Sometimes, 
households refrain from adopting these meas-
ures as they perceive uncertainty about these 
benefits in the long-term. A key problem of 
tax-based energy retrofitting intervention is 
that a large part of the Italian population, espe-
cially the poorest households, cannot really 
benefit from this deduction system because of 
tax incapacity (i.e. when the income is too low 
to benefit from fiscal deduction). This means 
that those who most need energy retrofit 
interventions in their homes lack the financial 
means or conditions to renovate their homes. 
There is a risk that these policy tools reinforce 
inequality between more and less wealthy 
households. In addition, the risk of growing 
social inequalities goes hand-in-hand with a 
spatial dimension. Most investments in energy 
retrofitting are concentrated in Northern Italy, 
especially in North-East regions where the 
smaller scale of buildings makes it easier to 
intervene (Magnani, Carrosio & Osti 2020).   

Another key point is that the current con-
figuration of policy tools, regulations and 
incentives for housing decarbonization can 
be successful only in the context of flourish-
ing construction and housing markets, which 

Innovation in housing decarbonisation: Italy 
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is not the case in recent years. The most 
important tools, such as tax deductions and 
requirements for energy certificates, did not 
produce large scale benefits as the housing 
market has gone through a declining phase. 
It is harder to recognise energy performance 
as an added value of the property, justifying 
a higher price in the transaction, in times of 
economic constraints. Energy performance 
only influences the value of a property when 
there is a substantial change (e.g. passing 
from G rate to C rate can increase the value 
by 11% up). However, similar changes imply 
substantial financial investments.

Energy retrofitting has been pursued through 
market-based policy in a phase of decline of 
construction and the housing market resulting 
in a lack of structural and large scale impact. 
Policies could aim to incentivize a plurality 
of households to invest in renovation rather 
than individual households (Carrosio 2015). 
Both regulatory and persuasive policies are 
successful when households and businesses 

have opportunities to access credit and suf-
ficient financial resources (Magnani, Carrosio 
& Osti 2020).  
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Innovation in housing decarbonisation: 
Latvia 

 By Knut Höller

Innovation in housing decarbonisation: Latvia 

1. Structure of the Stock

The available housing stock in Latvia is rap-
idly ageing and depreciating. Dealing with 
the building stock is one of the most difficult 
issues of the country's further transition to a 
market economy. Achieving climate neutrality 
by 2050 in the building stock through energy 
refurbishment must be combined with solving 
some other fundamental issues, such as the 
availability of affordable and quality housing, 
thus encouraging residents to remain in and 
increasing their mobility within the country.

Approximately 1.4 million buildings with a total 
area of 206.56 million m² are registered in the 
country. Of all buildings 363,900 with a total 
area of 91.08 million m² are residential build-
ings. About 285,000 buildings are heated. The 
number of single-family houses is the largest; 
309,900 (13,938 two-family houses), but by 
area this is only 17.6%. Multi-family buildings 
(three and more dwellings) represent the larg-
est proportion of the total area (51.55 million 
m²) with 24.9%, although they represent only 
2.81% (39,400) of the total building stock. 
Almost half (44%) of the residential buildings 
are in the capital Riga and its surroundings 
(Pieriga). In the very sparsely populated south-
eastern region of Latgale bordering Russia and 
Belarus, the number of single-family houses is 
larger than in the Riga surroundings.  

The number of non-residential buildings of around 
1 million indicates that only 18.5% of all non-
residential buildings are concentrated in Riga 
(about 74,000) and the other eight so-called large 
cities of Latvia (111,000). Of the non-residential 
buildings, only 108,000 are heated.

A large proportion (44,5%) of the multi-family 
buildings were built before 1941. Of these, more 
than 8,600 buildings have exterior walls made 
of wood. The constructions of the post-war 

years (1941-1960) were characterized by good 
quality and in the housing sector mainly brick 
buildings were built as part of the standardized 
Stalin-era projects. 

1.1.  Majority of outdated standardized 

multi-family buildings

Most of the buildings were built during the 
Soviet period and before 1992 (51%). The 
Soviet buildings were mostly built of industrial 
prefabricated construction in various typical 
building series, before the time when thermal 
requirements were significantly increased, 
thus, these buildings exhibit a very low level 
of energy efficiency. 

In the period from the 1960s to the beginning 
of the 1990s, most of the various typical con-
struction series were built (see picture 1). Clay 
bricks, aerated concrete and claydite concrete 
are materials widely used in external walls. 
Later, several special projects were carried 
out, and construction of reinforced concrete 
and claydite concrete large-panel buildings 
predominated. 

The Association of Management and 
Administration of Latvian Housing (AMALH), 
the largest and most experienced interest group 
of municipal and private housing management 
companies, points out that the originally pro-
jected lifespan of some construction series 
has already been reached. The type buildings 
typical of the 1950s and 1960s, the so-called 
‘Khrushchyovkas’ and ‘Brezhnevkas’ are tech-
nically and morally worn out. Most of the other 
building types will follow in this decade and 
the next. So far, this issue, which affects a 
large proportion of homeowners, has not been 
sufficiently addressed in terms of building phys-
ics, economics and social consequences, and 
appropriate strategies for dealing with it have 
not been developed.1

After gaining independence in 1991, the con-
struction rate for new homes of the socialist 
era was never reached again. Only about 10% 
of all residential buildings were built after 
2003. Of the multi-family buildings, only 3% 
were newly built after 2003 (4.4% after 1993). 
Only buildings constructed after 2015 meet 
the currently valid thermal requirements, and 
buildings constructed between 2003 and 2015 
come close to meeting them.

2. Socio-demographic issues 

2.1. Low population density

Population density in Latvia at the beginning 
of 2018 was 30 persons per km2.

The area of Latvia is 64,600 km2, which is 
practically equivalent to the total area of 
5 smaller EU countries – Belgium, Slovenia, 
Luxembourg, Cyprus and Malta – 63,100 km2. 
At the same time, the population of Latvia in 
2017 was 1.95 million, while the total popula-
tion of Belgium, Slovenia, Luxembourg, Cyprus, 
and Malta was 15.32 million. The number of 
inhabitants in Latvia is roughly equivalent to 
that of the cities of Hamburg or Vienna. 

By 2050, a further population decline to 1.4 mil-
lion inhabitants is forecast.

After Latvia's independence, the housing mar-
ket changed radically and has remained in an 
unstable and deformed state for about 30 years. 

2.2.  Deformed housing market: 

homeowners predominate, rental 

relationships mainly in the shadow 

market

Like many former Communist countries in 
Central and Eastern Europe, home ownership 
is by far the dominant tenure in the Latvian 

1  https://www.la.lv/sola-nodoklu-atlaides-tiem-iedzivotajiem-kuri-pasi-izremontes-savu-
daudzdzivoklu-naumu (assessed on 14.2.2021). 

https://www.la.lv/sola-nodoklu-atlaides-tiem-iedzivotajiem-kuri-pasi-izremontes-savu-daudzdzivoklu-naumu
https://www.la.lv/sola-nodoklu-atlaides-tiem-iedzivotajiem-kuri-pasi-izremontes-savu-daudzdzivoklu-naumu
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housing market. The privatisation of the housing 
stock in the 1990s had the result that just over 
7 out of 10 Latvian households live in hous-
ing that is owned outright (e. g. without an 
outstanding mortgage or housing loan), which 
is well above the OECD average of just under 
43%. Fewer than 9% of Latvian households live 
in owner-occupied housing with a mortgage, 
which in turn is significantly lower than the 
OECD average of almost 25%. 

Meanwhile, Latvia’s rental market, consisting 
of both private and subsidised rentals, is very 
small from an international perspective, repre-
senting around 12% of all household tenures; 
the rental housing makes up on average 28% 
of housing tenures in the OECD. There is, by 
extension, a sizeable “shadow” rental market in 
Latvia, though there are no data to indicate the 
size of this segment of the market. Lithuania, 
the Slovak Republic, Hungary, Poland, Slovenia 
and Estonia have a broadly similar housing 
tenure structure. With a share of 0.4% of the 
total housing stock in 2016, Latvia has the 
smallest social housing stock in the EU (on 
average 8%). There are currently 7,000 people 
waiting for housing. 

2.3.  Housing situation often difficult and 

in poor technical condition

At the request of the Latvian government, the 
OECD analysed the Latvian housing market in 
2019 and 2020 and made recommendations 
for an affordable housing policy.

Latvian households currently do not spend 
much on housing costs on average. Expenditure 
on housing and utilities is around 21% of the 
final consumption in Latvia and compares to 
the OECD average of around 23%. However, the 
low spending masks another challenge: poor 
housing quality. In many cases basic sanita-
tion facilities in 2017 are missing. In addition, 
some 15% of Latvian households suffer from 
“severe housing deprivation”. Eurostat2 defines 
severe housing deprivation as living in a dwell-
ing with overcrowded conditions in addition to 
at least one of the following housing deprivation 
measures: leaking roof, no bath/shower and 
no indoor toilet, or a dwelling considered too 
dark. OECD countries with a high rate of severe 
housing deprivation tend to be dominated by 
homeowners. In Latvia, nearly 60% of the 
“severely deprived population are homeowners, 
25% are renters, either in the private market 
or in subsidised housing. 

2.4. Lack of affordable housing limits society

There is another challenge that is not imme-
diately obvious from the typical housing 
affordability indices: Most Latvians cannot 
afford a mortgage to buy a home – meaning 
that many renters cannot afford to become 
homeowners, and many homeowners cannot 
afford to move. Across the country, fewer than 
half of Latvian households could afford a new 
mortgage on a 50 m2 apartment, while only 
one third could afford a mortgage on a 75 m2 
apartment. The OECD calls this group the 
so-called "missing middle" households and 
sees them facing the following challenges: 
“The first is that the housing market lacks 
affordable rental housing alternatives that 
would typically be available to lower- and 
lower-middle income households who may 
not be able to afford a mortgage to purchase 
a home. The second is that the large share 
of homeowners (who are ineligible for exist-
ing housing support) live in housing of poor 
quality and are not able to afford the costs 
associated with maintenance or upgrades.“, 
(OECD 2020, p.51). This results in a situation 
where around 44% of all households (= 1/3 
of population) are too rich to qualify for social 
housing and the housing benefit, and too poor 
to afford a mortgage. 

As a result, the Latvian government is currently 
working on the issue of housing affordability, 
planning various programs to increase the 
supply of affordable housing and completing 
a reform of the outdated tenancy laws. 

Another issue related to population decline 
and internal population migration from the 
provinces to the Riga metropolitan region is 
the vacancy rate of flats. The Housing and 
Population Census 20113 found another fac-
tor influencing the structure of the housing 
stock. One in five dwellings has no permanent 
occupant and is unoccupied. One challenge 
will therefore remain: how to deal with housing 
stock that is no longer needed and who bears 
the costs for its removal. 

3.  Governmental targets on 
housing decarbonisation 

Latvia's medium- and long-term climatic 
objectives are presented in the “National 
Energy and Climate Plan 2021-2030” 
(NECP), that also contains the information 

on the housing stock and decarbonisation. 
This document is currently considered more 
important than the “Long-term strategy for the 
renovation of buidlings” (LTRS). Both docu-
ments were submitted to the EU Commission 
in 2020. The goals to be achieved in the new 
EU funding period 2021-2027 are included in 
the “National Development Plan of Latvia for 
2021-2027” (NAP2027).

Latvia intends to achieve climate neutrality 
by 2050. 

Policies and measures, described in the NECP, 
are mainly focused on the transport and build-
ing sectors, as well as in the heating and 
cooling sector. The implementation of these 
measures will largely depend on available EU 
funds, as has been the case over the past 
decade. This dependency so defined brings 
some uncertainty into national planning and 
the respective subordinate documents. 

In terms of energy efficiency of buildings, Latvia 
plans to improve the energy efficiency of the 
entire residential building stock. For buildings, 
an average heat consumption for heat supply of 
120 kWh/m2/year in 2030 is foreseen. Explicit 
renovation targets (NECP) are in particular, 
refurbishment of at least 2000 apartment build-
ings and at least 5000 single-family buildings 
by 2030. 

Even though the number of multi-family build-
ings renovated annually has been lower so 
far, and renovation of private single-family 
houses has only recently been supported at 
all, this seems realistic. However, this will not 
be enough to decarbonise the building stock 
by 2050, and it does not adequately reflect 
the energy saving potential of the building 
sector in Latvia. 

It is assumed that by 2050, due to the age 
and depreciation of the stock, 30% of the 
residential buildings will no longer be fit for 
refurbishment. The LTRS and other documents 
indicate that 30% of the building stock is to 
be renovated per decade. 

The necessary investments for all types of 
buildings by 2050, depending on their area, 
ranging from 200 to EUR 400/m², considering 
current construction costs, amount to ~EUR 
19 billion. Table 1 shows the financing gap 
for residential buildings.

Innovation in housing decarbonisation: Latvia  

2  https://ec.europa.eu/eurostat/statistics-explained/index.php/EU_statistics_on_income_
and_living_conditions_%28EU-SILC%29_methodology_-_housing_deprivation (assessed 
on 14.02.2020)

3  https://www.csb.gov.lv/en/statistics/statistics-by-theme/population/census/search-in-
theme/1335-housing-and-population-census-2011-data-housings (assessed on 14.2.2021)

https://ec.europa.eu/eurostat/statistics-explained/index.php/EU_statistics_on_income_and_living_conditions_%28EU-SILC%29_methodology_-_housing_deprivation
https://ec.europa.eu/eurostat/statistics-explained/index.php/EU_statistics_on_income_and_living_conditions_%28EU-SILC%29_methodology_-_housing_deprivation
https://www.csb.gov.lv/en/statistics/statistics-by-theme/population/census/search-in-theme/1335-housing-and-population-census-2011-data-housings
https://www.csb.gov.lv/en/statistics/statistics-by-theme/population/census/search-in-theme/1335-housing-and-population-census-2011-data-housings
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For the approach to energy retrofitting, the 
Latvian government has defined a cost-
effective approach based on Article 5 of 
the European Directive on the Performance 
of Buildings (EPBD) Directive 2010/31/EU.  
In practice, this means that 60-70% of Latvia's 
housing stock can be renovated in a cost-
effective way. This is approximately 25-27,000 
multi-family buildings or about 37 million m2. 

The NAP2027 plans improvements to the 
energy efficiency of 40,000  flats for the 
current funding period, which corresponds 
to approximately 800 apartment buildings 
(assuming a flat size of 50m2). This would 
result in renovation of 2 million m2 in total. It 
is also planned that 10,000 new apartments 
will be built each year by 2027 within the 
framework of the plan. 

Furthermore, considering that according to 
surveys 60% of the flat owners are inter-
ested in refurbishment with EU co-financing, 
4,860 apartment buildings can be set as the 
primary target (30% per decade corresponds 
to 8,100 apartment buildings).   

To achieve this primary goal, investments of 
EUR 1.5 billion would be necessary. In the 
NAP2027, 163,125 million EUR are indicativly 
foreseen as available for the renovation of 
residential buildings. Combined with the same 
amount of commercial loans, this would result 
in a financing budget of EUR 326 million. 

The 10-year financing gaps for private houses 
(EUR 1.54 billion) and municipal buildings 
(1.63  billion) in addition to the technical 
and socio-economic challenges, also affect 
Latvian society. 

Latvian citizens cannot rely of an institutional-
ized housing sector due to mass privatization. 
Dealing with this situation will occupy society for 
many years to come and makes the challenges 
of decarbonisation of the building sector seem 
both an opportunity and a curse. Although it has 
so far not been considered, the need to consider 
urban neighborhoods in their entirety and to 
develop suitable concepts for them comes into 
play here, both for reasons of decarbonisation 
and for socio-economic reasons.  

4. Refurbishment rate 

As a result of the mass privatisation of hous-
ing, the management, care, and maintenance 
of housing in the country also had to be reor-
ganised. In this protracted process from the 
mid-1990s to the mid-2000s, relatively little 
was invested in the renovation of multi-family 
buildings. The fragmented ownership struc-
ture did not allow for holistic renovations and 
the owners mainly implemented individual 
measures, especially the replacement of 
windows and flat entrance doors. In many 
cases, this did not significantly improve the 
energy situation, and these measures were 
often accompanied by additional structural 
problems, such as mould. 

State support in a noticeable and continuous 
approach for more energy efficiency in resi-
dential buildings started in Latvia only after 
accession to the EU in 2004. The EU opened 
the EU structural funds due to the complicated 
situation in the new member states because 
of the mass privatisation of the housing stock 
and thus made it possible to finance energy-
efficient renovations in apartment buildings. 

TABLE 1    Funding gap for apartment buildings 

TOTAL FUNDING GAP FOR RESIDENTIAL APARTMENT BUILDINGS

Variables Values

Total number and area of apartment buildings 
38,600 

54.4 million m2

Number and area of apartment houses where it is possible  
to carry out cost-effective recovery

27,000  
37.8 million m2

Cost of energy efficiency improvements and other emergency renovation 
works in EUR/m² 

EUR 200/m² 

Total financial need EUR 7.54 billion 

Proportion of houses potentially interested in energy efficiency measures 60%

Total investment cost (actual financing needed) 
EUR 4.52 billion 

(60% of EUR 7.54 billion)

Potential funding required over 10 years 
EUR 1.5 billion  

(1/3 of total investment) 

Source: LTRS

For Latvia, this meant ending years of reluc-
tance to support homeowners and of paying 
more attention to the issue of energy efficiency 
of buildings. 

In the first financing period from 2007 to 
2013, a first state support program for the 
refurbishment of multi-family buildings was 
launched. After several years of preparation 
for the program, the Latvian Investment and 
Development Agency (LIAA) finally coordinated 
the first funding program, which was officially 
regarded as a first start, so as not to set expec-
tations too high either. Of the planned funding 
of EUR 77.8 million, EUR 63.2 million could be 
used during the funding period. Of 1,365 pro-
ject applications submitted, 741 buildings were 
renovated. The investment costs of the com-
pleted projects amounted to EUR 149.7 million. 

In the following structural fund funding 
period from 2014 to 2020, the state financ-
ing institute ALTUM, established in 2013, 
took over coordination of the funding pro-
gram for energy efficiency in residential 
buildings. The submission of projects was 
launched in September 2016 and these will 
be implemented by 31  December 2022.  
An application for 989 projects for an indicative 
amount of EUR 420 million has been submitted 
throughout Latvia since the beginning of the 
program in spring 2016. Within the framework 
of the measure, construction works have been 
completed in 264 houses, there are 51 multi-
apartment houses in the renovation process, 
while the other projects submitted are at dif-
ferent stages in the preparation of the project. 
The Latvian government recently allocated 
an additional 35 million EUR budget for the 
renovation of apartment buildings which will 
cover the potential gap between the funding 
periods, and some 138 additional buildings 
will be renovated. 

Consequently, the renovation rate in Latvia 
is very low despite these efforts. Only 
about 1,000 apartment buildings have been 
comprehensively renovated since Latvia's 
independence and, as can be seen here, mainly 
only after 2009. The renovation rate in the 
last ten years was therefore around 2.5%, 
with large annual fluctuations due to the dis-
continuous provision of subsidies. The annual 
refurbishment rate is therefore far below 1% 
and its increase remains a very big challenge 
for Latvia in the coming years and decades. 

As mentioned above, Latvia has set a target 
to renovate 2000 residential buildings in ten 
years (2021-2030) and this corresponds to a 
renovation rate of 5.2% (= 0.52% annually for 
38,600 or 0.74% of 27,000 buildings). 
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The term of “refurbishment rate” is defined in 
the NAP2027 for the first time ever as a new 
indicator for which there is no data yet that 
allows setting a baseline and target values. 
For the base year 2021, the target values for 
2024 are 2% and for 2027 3% as the share 
of renewed housing compared to total housing 
numbers per year. 

A ‘renovation wave’ for the country is hugely 
important economically. This sector clearly 
requires more attention than before, including 
a more precise definition of the renovation rate 
to be achieved.

5.  Energy efficiency standards 

The energy consumption of the building sector 
(households) accounts for up to 30% of the 
total energy sector, so the building sector has 
significant potential for achieving overall energy 
efficiency targets. Most existing buildings have 
a high energy consumption and significantly 
lower thermal performance than can be pro-
vided by currently available technologies. 
Most of these buildings will be in operation for 
a considerable period, so a complex renova-
tion of these buildings, improving their energy 
efficiency, is important. However, the existing 
depreciation of residential and non-residential 
buildings should also be emphasized. According 
to the data provided by the State Land Service, 
the total percentage depreciation of residential 
buildings is 38.9%, while the depreciation of 
non-residential buildings is 41%.

Latvian legislation took several years to 
replace Soviet building standards and gradu-
ally raise thermal standards. Only since 2015 
have there been stricter requirements for the 
building envelope.

The Cabinet of Ministers Regulation on Energy 
Certification of Buildings (2013, amended 2015) 
introduced six energy efficiency classes and 
defines energy efficiency requirements for reno-
vated buildings. Above the stated treshold level 
for heating (class F, above 150 kWh/m2/year) 
buildings need energy performance improve-
ment measures. 

In April 2014 the requirements of the re-casted 
Directive 2010/31/EU have been included in 
the national Construction Standard. This is 
followed by the new Construction Standard (in 
force 2020). The new standard directly incor-
porates the energy performance requirements 
(in kWh/m2/year) for new and reconstructed/
renovated buildings. In turn, the objective of 
the adjusted maximal U values is to eleminate 
the design of unsafe construction elements. 

From 2021 onwards, newly constructed 
residential buildings must be nearly zero 
energy buildings and the allowed level of 
energy efficiency of apartment buildings that 
are renovated is ≤ 80 kWh/m2/year (single-
family houses ≤ 90). So far, Latvia has little 
practical experience with near zero-energy 
buildings, mostly in the form of pilot projects. 
This development is to be further supported 
with funding programmes. The benchmark 
for renovated buildings, on the other hand, 
does not seem very ambitious. In practice, 
higher savings have been achieved here in 
many cases, which make even lower target 
values seem realistic. If the average energy 
consumption was 165 kW/h/m2/year, then it 
was on average 67% lower or 54 kWh/m2/
year after the refurbishment work. 

Since 2010, the Law on the Management 
of Residiential Buildings has been in force 
in Latvia. Pursuant to Article 8 of the Law, 
a ‘house file’ shall be established for each 
residential building. The house file may be in 
hard or electronic form and includes, inter alia, 
technical documentation – technical pass-
port (plans, schemes), project documentation, 
energy passport and energy plan, findings 
from a technical survey of the house, etc. 
Other information relevant to the adminis-
tration and management of the residential 
building may be included in the house file. 

There is also Cabinet Regulation No 907 of 
28 September 2010 “On surveying, technical 
maintenance, current repairs and minimum 
requirements for energy efficiency of a residential 
house” which lays down minimum requirements 
for ensuring the energy efficiency of a residen-
tial building. Pursuant to this Regulation, the 
manager of a residential house is obliged to 
plan energy efficiency improvement measures 

if the average thermal energy consumption of 
the residential house exceeds the requirements 
laid down in this Regulation.

Especially in residential housing with its 
atomised ownership structure, the profes-
sional work of the administration manager 
and provider of maintenance services is very 
important. Admininistration managers have 
an increasingly important role to play in the 
planning and implementation of refurbishment 
projects. Latvia has taken this into account by 
introducing compulsory training for adminis-
trators and obilgatory qualifications, which is 
not yet common internationally. 

6.  Financing tools

The main financing instrument for energy 
refurbishment of residential buildings is a com-
bination of subsidies and commercial loans. The 
subsidies consist of EU funds (majority, mostly 
85%) and state budget funds. The available 
budgets are closely linked to the EU structural 
fund periods. This has so far periodically led 
to a certain discontinuity in the provision of 
funds and to a market standstill. As mentioned 
above, the state financing institute ALTUM is 
responsible for coordinating the state funding 
programme for the refurbishment of multi-
family buildings and for providing the funding. 
The funding policy itself and the funding pro-
gramme are the responsibility of the Ministry 
of Economy, while the Ministry of Environment 
and Regional Development is responsible for 
the public buildings. 

It remains a major challenge for the Latvian 
government, in cooperation with commercial 
banks, to offer financing that motivates home-
owners to make energy-efficient renovations. 

Innovation in housing decarbonisation: Latvia  

PICTURE 1    

A typical 104 series apartment building from the 1970s before and after refurbishment 
(more than 60% energy saving). The building in Jelgava was one of the first buildings to 
undergo complex refurbishment and received the award in the “The Best Energy Efficient 
Building in Latvia” competition in 2010.
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Ideally, the financing of the refurbishment is 
possible through the saved energy costs and 
at the same time the subsidy share is reduced 
and thus a larger number of buildings are 
refurbished. 

So far, the involvement of private actors, 
although one of the government's goals, in 
the refurbishment of multi-family buildings 
has not worked. The use of ESCOs, despite 
various efforts, has not been successful so 
far and obviously they are difficult to apply in 
housing retrofits. 

In order to motivate homeowners to partici-
pate in the state subsidy programme for the 
renovation of multi-family buildings and to 
overcome the first and essential hurdle of the 
application, some municipalities promote the 
preparation of the necessary documents, such 
as the energy audit and the technical project. 
The co-financing can be up to 50% but not 
more than 1.75 EUR/m2. Since the decision 
to renovate must be made by a majority of 
all homeowners together in a homeown-
ers' meeting, this support is very important. 
Another instrument for the municipalities is 
the granting of tax allowances for owners in 
renovated buildings.  

7.  Policy tools 

The instruments currently used and those 
that will be used in the future are a mix of 
investment support, regulation, information 
measures and the promotion of research and 
development.

The most important policy instrument in the 
housing sector is the use of EU funds together 
with state funds to encourage residents to 
take out (mainly commercial) loans to carry 
out complex energy efficient refurbishments. 
This instrument will remain the main driver for 
refurbishment and can be further optimised 
and adapted by the Ministry of Economy, the 
financial institution ALTUM, municipalities and 
social interest groups, e. g. gradually reduc-
tion of subsidies, extension of maturities etc.

The obligatory ‘house files’, which provide 
information on the condition of the buildings 
and are constantly updated, and certain safety 
measures, such as regular, legally prescribed 
checks of the heating and ventilation systems 
by the owners/owners’ associations, can con-
tribute to raising awareness among the owners.  

A proven and successful tool is the cam-
paign “Let's live warmer!” (“Dzīvo siltāk!”) 
launched in 2010 by the Ministry of Economy 
when the first state support programme for the 
renovation of multi-family buildings started.  
The communication campaign, which was 
developed to promote energy efficiency in 
buildings in Latvia, also includes industry asso-
ciations, companies, and experts. In addition 
to the administrative and organisational issues 
in respect of applying for projects and man-
aging multi-family buildings, the information 
campaign also regularly informs people about 
quality standards, the technologies, and latest 
trends in building refurbishment. During the ten 
years of the campaign, several conferences, 
seminars, workshops, discussions, and publi-
cations were organised at national, regional and 
local levels. Two-way communication via social 
networks was established, enabling direct 
communication with citizens. The Ministry of 
Economy organised seminars, conferences, and 
various discussions, and participated in fairs 
and exhibitions. The success of the campaign 
can be measured by the steadily increasing 
number of project applications submitted for 
funding4. As part of the campaign, the competi-
tion “The Best Energy Efficiency Building”5 has 
been held regularly since 2011, judging build-
ings renovated in the previous year. 

8.  Related measures

In addition to the renovation of that part of 
Latvia’s housing stock that can be sustain-
ably renovated, the availability of affordable 
housing and thus the construction of new 
apartments and the development of a rental 
housing market are a parallel major challenge 
for the country.

To expand the housing market on the supply 
side, more subsidies for attracting investors 
for new, energy-efficient (rental) homes are 
required and the long-term reform of the rental 
law must be completed. The Latvian govern-
ment expects that once the obstacles in the 
rental market have been removed, around EUR 
600 million will be invested annually in new 
and energy-efficient buildings. New buildings 
and renovations of social housing are also to 
be subsidized with state and municipal funds 
to support low-income people and people on 
the waiting lists for housing.

The funding and guarantee program for young 
families to improve access to residential 

property is to be geared more towards the 
purchase of energy-efficient apartments. 
With additional funding, more energy-effi-
cient apartments are to be purchased than 
purchasing previously vacant apartments in 
the prefabricated buildings.

As part of the national development plan 
(NAP2027), the increase in the energy effi-
ciency of private houses is to be considered 
for the first time. Both the legal and financial 
framework conditions must be created for this.

9.  Conclusions, challenges, limi-
tations, realism of plans for 
decarbonisation 

The performance of Latvia in respect of 
housing decarbonisation is still modest in 
consideration of national targets as well as 
when compared to European indices, but is 
so far insufficient to meet the goal of net zero 
emissions by 2050. 

Latvia continues to manage a heavy herit-
age that started 30 years ago with the mass 
privatization of poorly maintained and energy 
inefficient housing, which led to little progress 
in improving energy efficiency in buildings until 
recent times due to years of delay. 

In the meantime, the basics have been laid 
for the mobilization of homeowners on the 
one hand and the practical implementa-
tion of building renovation by companies on 
the other. To achieve higher volumes and 
higher renovation rates together with a fur-
ther deepening of renovation, the inclusion 
of renewable energy and innovations are 
necessary in the face of already emerging 
limitations of the capacity of the building 
sector. For example, the approach of serial 
refurbishment with prefabricated elements, 
which started in Estonia and is also spreading 
in some countries in Western Europe, would 
increase the renovation rate while at the 
same time providing opportunities for the 
local wood processing industry. 

Together with improving access to affordable 
housing for the population, urban development 
could receive a new impetus. Integrated urban 
area development and solutions for buildings 
that can no longer be renovated and whose 
owners are abandoning them require opti-
mized approaches that help to use scarce 
financial resources in a more targeted way. 

4  Map of completed projects: https://www.google.com/maps/d/u/0/edit?mid=zDrGv9JHde0k.
k1y08oP1Ier4&ie=UTF8&oe=UTF8&msa=0&dg=feature (assessed on 14.2.2021).

5  www.energoefektivakaeka.lv (assessed on 14.2.2021)

�http://wwww.energoefektivakaeka.lv
https://www.google.com/maps/d/u/0/edit?mid=zDrGv9JHde0k.k1y08oP1Ier4&ie=UTF8&oe=UTF8&msa=0&dg=feature
https://www.google.com/maps/d/u/0/edit?mid=zDrGv9JHde0k.k1y08oP1Ier4&ie=UTF8&oe=UTF8&msa=0&dg=feature
http://www.energoefektivakaeka.lv/
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The inclusion of EU funds and the new pos-
sibilities offered by the EU Recovery Fund must 
be used even more consistently for national 
decarbonisation.

Ultimately, the national building renovation 
that is now necessary and can possibly give 
substantial and sustainable impetus to the 
domestic economy and to local growth.
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Innovations in decarbonisation: 
Netherlands

 By Henk Visscher 

1. Introduction

The Netherlands has 17.4 million inhabitants 
and 7.9 million dwellings. The population 
is still growing and households are getting 
smaller. There is a large shortage of suit-
able and affordable houses. The government 
wants to build 1 million new homes in the next 
10 years. All new buildings will have to meet 
the nZEB standard. The existing building 
stock will have to contribute  a major share 
of the realisation of the increasing climate 
ambitions. The existing stock still largely 
relies for heating on the Netherlands’ own 
natural gas. Continuous earthquakes, due to 
gas extraction have forced the government 
to stop the gas production in a few years’ 
time, which gave a big boost to the challenge 
of renovating the stock. In 2019 the Dutch 
government agreed together with all relevant 
stakeholder organisations on a new Climate 
Agreement. This agreement combines high 
ambitions for the reduction of CO2 emis-
sions with policies and measures to achieve 
these goals. In 2030 CO2 emissions have to 
be reduced to 49% compared to 1990. By 
2050 we aim to have a CO2 emission free 
and energy neutral built environment. The 
existing housing stock plays a major role in 
the realisation of these goals. The majority 
of the stock has to be renovated to a nearly 
zero energy performance. In a few years’ 
time we will have to speed up the renovation 
rate to 200,000 carbon-free renovations 
per year, a pace that is needed to make the 
entire stock of 6 million homes carbon free in 
the remaining years up to 2050. To support 
these goals a large innovation program has 
been developed.

2. Sociodemographic issues

The Netherlands has a population of 
17,482,000 (2021), this is roughly 3.3% of 
the total EU population. There are 7,998,000 
households of which 3,080,000 are one 
person households: (38.5%). One- and 

two-person households comprise 69.6% of 
total households, representing a change in 
family structure which will shape consumption 
patterns and the future demand for housing. 
The population of the Netherlands grew at 
an annual average rate of 0.4% from 2005 to 
2015, and in the recent years, the population 
has increased mainly through immigration. In 
past years the shortage of suitable and afford-
able housing has become a major problem. 
This is most severe for new entrants to the 
housing market. Currently most parties agree 
that the Netherlands will have to build about 
1 million new dwellings in the next 10 years. 
This is a huge challenge given the fact that 
in past years a yearly building target of about 
70,000 was barely achieved. 

The nominal GDP of the country in 2015 was 
€ 683.5 billion, and it has grown at an aver-
age annual rate of 2.3% from 2005 to 2015.  
The GDP per capita grew from 33,462 €/capita 
in 2005 to 40,439 €/capita by 2015, and the 
disposable income per capita grew at an aver-
age annual rate of 1.5% during the same period 
(Eurostat 2017, Cues Foundation, 2019).

3. Structure of the stock

The majority of the Dutch building stock is in 
the residential sector (886 million m2) which 
constitutes about 62% of the total floor area 
which was about 1430 million m2 in 2015. 
The proportion of non-residential buildings 
is 38% of the total area which is relatively 
high  as compared to other countries (Cues 
Foundation, 2019)

3.1. Ownership

In 2020 the total housing stock consisted of 
7,856,000 dwellings. The largest proportion is 
owner-occupied (58%). The rest is commercial 
rent (13%) and not-for-profit rent (29%).

The not-for-profit rental dwellings are owned 
by housing associations. This sector could 

also be called social housing, but the status 
is different compared to many other countries. 
It is a broad sector and partly also available 
for middle- income households. The housing 
associations have a private status and their 
own decision-making power, but are governed 
by strong central laws. These laws determine 
the maximum rents and tenant allocation. 
Currently there are in total 296 associations 
varying in size between those owning less than 
100 up to more than 77,000 dwellings. Over 
the past decades the number of associations 
has decreased continuously due to mergers. 
The larger associations have more possibilities 
to pursue policies of offering dwellings to a 
variety of tenant groups.

The housing associations also play an impor-
tant role in the Dutch strategy for the energy 
transition of the built environment. Because 
of their nature and mission, they can develop 
long term maintenance and renovations strate-
gies. They mostly have numbers of residential 
buildings with similar typology and physical 
conditions which makes it possible to define 
larger renovation projects. It remains a 

FIGURE 1     Ownership of the Dutch 
housing stock (CBS 2021)

  Owner-occupier
  Housing associations
  Commercial rent
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challenge to keep the rental costs as low as 
possible. Various renovation concepts have 
been developed for keeping the total hous-
ing costs (rent, services and energy) on the 
same level after an energy renovation. So,  
a large share of the renovation investments 
will have to be covered by a reduction on the 
service- and energy costs. For more substan-
tial renovations that imply an increase of the 
rent the law requires the approval of at least 
70% of the tenants of the building.

3.2. Housing Age

Roughly 48% of Dutch residential dwelling 
stock was built before 1970, after which date 
the growth in the building stock has been slow-
ing (Figure 2). The average living area per 
capita in the Netherlands in 2008 was 56 m²/
capita (Cues Foundation 2019). Whilst both 
the population and the number of households 
have been increasing, the housing supply is 
largely stagnating, causing an annual housing 
shortage, which is more pronounced in the 
urban centres of the country.

The age distribution of the residential build-
ing stock shows a large share of medium-old 
buildings, with about 65% of the heated floor 
area built between 1945 and 2000, stemming 
from the need for rapid reconstruction after 
the Second World War and meeting growing 
demand entailed by high economic growth and 
growing income per capita. Another 19% of 
the floor area was constructed before 1945. 

The absence, and the still relatively low energy 
performance requirements of building regu-
lations until the 1990s translates in a high 
proportion of very poorly insulated buildings. 

The first thermal regulation in the Netherlands 
was introduced in the 1980s. The building 
standards have been continuously strengthened 
since 1990’s. In 1996 the energy performance 
regulations were introduced, with the energy 
performance coefficient decreasing from 1.4 
(1996) to 0.4 (2015). The 2015 standard was 
further tightened and the Dutch National Plan for 
nearly zero-energy buildings ambitiously aims 
for all new buildings to be nearly zero-energy 
(25kWh/m2) and gas-free by 2021 (BENG 
standard) (Cues Foundation, 2019)

4.  Governmental targets  
on housing decarbonisation 

The energy ef ficiency policies in the 
Netherlands are coordinated by the Ministry 
of Economic Affairs in collaboration with other 
ministries and are set out in the Environmental 

Innovations in decarbonisation: Netherlands

FIGURE 2    Housing age (Cues Foundation 2019)
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Management Act (Wet milieubeheer) and 
the National Energy Efficiency Action Plan 
(NEEAP). Since 2008, the country has relied 
on its Clean and Efficient Program (Schoon en 
Zuinig) and the Energy Transition Framework, 
which based the domestic energy policy 
of the Netherlands on the EU’s 20-20-20 
targets and framework. The 2011 Energy 
Report outlined the Netherlands’s ambition 
to become more sustainable in its energy 
usage and thus transition to a low-carbon 
economy by 2050. On the basis of a coa-
lition agreement (Building Bridges 2012), 
in 2013, the government along with other 
parties concluded an Energy Agreement 
(Energieakkoord) for sustainable growth, 
which aimed to double energy efficiency sav-
ings to 1.5% per year (or 100 petajoule’s) 
by 2020 (Gerdes, 2015). Building upon the 
Energy Agreement, the Climate Agenda of 
2013 affirmed the country’s commitment to 
reducing CO2 emissions by at least 40% by 
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2030 and by between 80% and 95% by 2050. 
These policies were succeeded by the current 
Climate Agreement of 2019, increasing the 
ambitions with higher goals and more far 
reaching policies, programmes and financial 
incentives (Cues Foundation, 2019)

4.1. Building Standards

Building standards have become increasingly 
stringent since the 1990s, with the energy 
performance coefficient decreasing from 
1.4 in 1996 to 0.4 in 2015 (Figure 4). The 
building codes for newly built houses were 
strengthened by 25% in 2011 and 50% in 
2015 (compared to 2007 levels). The 2015 
standard was further tightened to aim for a 
50% reduction in energy usage in new build-
ings (compared to 2007 levels. In 2021 the 
nZEB requirement was implemented.

4.2. The NTA 8800

Following European regulation from the 
Energy Performance of Buildings Directive 
(EPBD) an improved calculation method for 
the energy performance of buildings was 
enforced in the Netherlands in 2020, the NTA 
8800 (NEN 2018). This improved calcula-
tion method carries some major changes 
compared to the previous energy coefficient 
method. The most prominent the change from 
the old dimensionless coefficient, which is 
a building physiological calculation of the 
building-related energy demand, divided 
by a combination of floor area and building 
envelope area, to a new calculation standard, 
which is still a physiological calculation of 
the energy demand of a building, but divided 
only by the floor area, and therefore can be 
expressed in the dimension of kWh/m2/y. 
Underlying, also the physiological calcula-
tion of the energy demand of the building is 
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FIGURE 4     Development of energy standards in the Netherlands (Cues Foundation, 2019)
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improved and updated with the latest insights 
regarding building (heating) services and 
physics. 

5.  Improvement of the energy 
performance of the building 
stock

Continuous policies, programmes and incen-
tives in the past two decades have had an 
impact on the improvement of the energy 
performance of the existing stock. This had 
its effect on the social as well on the private 
sector. This is caused by a combination of 
adding new better performing buildings and 
demolishing old ones and by renovation of the 
existing stock. The most common measures 
to improve the energy performance were 
replacements of old inefficient gas boilers by 
more efficient ones, replacing single by double 
glazing and various insulation measures.

Figure 5 illustrates the carbon efficiency of the 
stock in terms of its GHG intensity. The effect 
of the building code on more energy efficient 
new buildings can be seen clearly. In recent 
years, especially after 2000, the shares of low 
carbon buildings have been visibly increased. 
Figure 6 illustrates the distribution of final 
energy demand of the Dutch housing stock, 
which, like Figure 5, reveals a clear trend 
towards new, more energy-efficient buildings. 
Some effects of the renovation efforts are, 
however, visible in the percentage of buildings 
built before 1980 with an energy demand of 
less than 100 kWh/m2 year.

The effects of Dutch renovation programs are 
observable in both the single-dwelling and 
multi-dwelling building stock, since there are 
small percentages of low-carbon buildings in 
the buildings from older construction periods. 
So far, however, the applied retrofit measures 
have often only targeted single components 
(e.g., roof insulation, window replacement) 
instead of a comprehensive retrofit, leading to 
only marginal improvements in the efficiency 
of the building. 

Since the EPBD was implemented in the 
Netherlands in 2008, the energy performance 
of the existing housing stock is being regulated 

through EPCs. Currently, around 2.9 million 
dwellings have an EPC, the majority belonging 
to the rental sector, and the average EPC rating 
in 2015 was a C (Figure 7). It is not regulated 
but is a means of communication. The labels 
only give insight into the performance of the 
building, without any mandatory implications 
to improve a building

The umbrella organization for the housing 
associations, Aedes, agreed in 2009 with the 
Government and the national tenant organi-
zation on a covenant to improve the energy 
performance of their stock. They defined the 
task so as to reach an average label B in 2021. 
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To be able to monitor the progress a large data 
base of the stock was developed. This is called 
the SHAERE data base. All housing associa-
tions have had energy performance certificates 
(energy labels) for all their dwellings since 
about 2010 and all relevant data in their own 
data bases. All improvements and changes 
to the stock are continuously implemented 
in the databases. Every year AEDES collects 
the updated data of all housing associations. 
This generates an overview of approximately 
2 million dwellings. Since 2010 Aedes has 
published the progress of the energy index (this 
is the average coefficient of the EPC’s) and 
thus shows the progress in renovation. Figure 
8 shows the development of the index. In 2015 
the calculation method changed. The yearly 
progress is clear and the agreed target was 
nearly realized in 2021. A deeper analysis of 
the data makes clear that the improvement per 
dwelling was mostly limited to a few measures. 
Deep renovations have been scarce so far (Van 
der Bent, 2021).

6.  Energy performance labels 
versus actual energy use

Besides the physical characteristics of a dwell-
ing that determine energy labels, the actual 
domestic energy use is largely influenced by 
the use and behaviour of the tenants. The 
dwellings with the worst EPC (G) in practice 
use far less energy than expected, while the 
most advanced dwellings (A) use much more. 
This is probably due to a combination of the 
rebound effect and an increase in comfort 
level of the dwellings (Majcen 2013a, 2013b, 
2015) and underperformance of the buildings 
and installations. The large difference between 
theory and practice is called the performance 
gap and is recognised in more and more 
international studies. In a research project 
by Majcen (2013a, 2013b)  the actual energy 
consumption was compared with the theoreti-
cal use according to the EPC’s (Figure 8).

This research was first based on the Dutch 
energy labels issued in 2010 – a total of over 
340,000 cases with 43 variables (regarding 
building location and technical characteristics, 
the properties of the label itself etc.). This 
data set was derived from the publicly avail-
able database of the EPCs. This data was, on 
the basis of the addresses of the households, 
linked to actual energy use data. The energy 
data was provided by the CBS (Statistics 
Netherlands), which collected this data from 
the energy companies. The combined data 
file was then cleaned by deleting incomplete 
or obviously incorrect EPCs. This resulted in 
193,856 usable cases. This still large sample 
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FIGURE 6     Specific final energy demand distribution for heating, hot water,  
and ventilation of the building stock in 2018 according to building age 
and building type (Cues Foundation, 2019)
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proved to be representative for all housing 
types and energy label classes. Later the 
research was expanded with the data of 
SHAERE of about 2 million dwellings of the 
housing associations. Also, for these houses 
the labels were related to real energy use and 
the same findings came out.

To understand how the energy label relates 
to the discrepancies, the gas and electric-
ity consumption in various label categories 
were examined and analysed. The actual and 
theoretical gas use per dwelling was com-
pared and then analysed per m2 of dwelling. 
Little difference exists between the actual 
and theoretical energy use calculated per 
dwellings and per m2, except the difference 
in actual gas use between label A and label B. 
At the level of individual dwellings, the actual 
consumption was identical, but at the level of 
m2 the dwellings in category A use less gas 
than dwellings in category B. This may relate 
directly to the fact that dwellings in label cat-
egory A were found to be considerably larger 
than all other dwellings. From these figures 
it is clear that although better labels lead to 
higher actual gas consumption, there is a 
clear difference between the mean theoretical 
and mean actual gas consumption for each 
label. For the most energy-efficient categories  
(A, A+ and A++) and for category B, Figure 8 
shows that the theoretical calculation under-
estimated the actual annual gas consumption. 
This is in contrast to the rest of the categories 
for which the theoretical calculation largely 
overestimated the actual annual gas consump-
tion. This research indicates that the energy 
label has some predictive power for the actual 
gas consumption. However, according to the 

labels, dwellings in a better label category 
should use on average significantly less gas 
than dwellings with poorer labels, which is 
not the case. This finding also has a major 
impact on the way the improvement policies 
for energy use in the housing stock are for-
mulated and what can be expected from the 
renovations. 

7. The Climate Agreement

7.1. The Agreement

In 2017 the new Dutch government set some 
ambitious goals to meet the Paris agreement 
target of limiting the global heating to a 
maximum of 1.5 degrees Celsius. To opera-
tionalise the goals the government installed 
some ‘round tables’ with many stakeholder 
groups to negotiate a new national Climate 
Agreement. By June 2019 the Agreement was 
a fact and it contains many detailed goals, 
policies and regulations to achieve the goals 
(Rijksoverheid, 2019)

In the 1960’s natural gas was discovered in 
the northern province Groningen and it was 
heavily exploited in the Netherlands. Ever 
since then, most Dutch houses and other 
buildings were heated by this cheap gas. 
From 2010 however, earthquakes started to 
happen in Groningen and geological investi-
gations proved a direct causal relation with 
the extraction of gas from the earth. Since 
then, the earthquakes have appeared more 
and more often and become stronger, caus-
ing cracks in the houses and creating unsafe 
situations. The pressure on the government to 
reduce the extraction of the gas, increased. 

Innovations in decarbonisation: Netherlands

FIGURE 9     Actual and theoretical gas consumption in Dutch dwellings – per m2 
dwelling area (Majcen 2013a)
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Today, production is already much reduced. 
A few years ago, the government decided to 
completely stop the gas extraction in 2030 
and a bit later this was brought forward to 
2023. The gas from Groningen has a different 
caloric composition than e.g., Norwegian 
or Russian gas and the existing heaters in 
Dutch homes cannot use that other gas.  
So, besides the climate argument, also the 
simple fact that Dutch houses have to find 
another energy source is a very strong argu-
ment for the energy transition in the housing 
stock. The foreseeable solutions are either 
connecting the houses to new to be developed 
district heating networks, with heat from e.g. 
a power plant or industry park (or biofuels), or 
use heat from geothermal sources, find alter-
native gas solutions (bio gas, hydrogen), or 
go to all-electric solutions with heat pumps.  
The all-electric solution is only useful if the 
house is very well insulated. Renovation solu-
tions for such concepts are available, but so 
far too expensive to be cost effective.

According to the Climate Agreement, CO2 
emissions have to be reduced to 49% in 
2030 compared to 1990. In 2050 we should 
have a CO2 emission free and energy neutral 
built environment. The existing housing stock 
plays a major role in the realisation of these 
goals. The Dutch housing stock comprises of 
7.5 million dwellings. The majority of these 
have a rather poor thermal energy rating and 
are mainly heated by natural gas. By 2021 
yearly more than 50,000 new-build homes 
per year should be delivered with nZEB and 
without a natural gas connection and at least 
50,000 existing dwellings should be made 
gas-free per year. These are steps towards 
200,000 zero carbon renovations per year to 
be reached in a few years from now, a pace 
that is needed to make the entire stock carbon 
free in the 30 years up to 2050. 
 
In order to make the challenge manage-
able, the built environment sector proposed 
a phased and programmatic approach, on 
the one hand working on an intensive start 
and on the other hand on the conditions for 
innovations and later up-scaling and rollout.  
It is important that supply parties quickly 
learn, through, among other things, the so 
called ‘Starter motor’ projects (projects of 
housing associations with subsidies to make 
the investments budget neutral), how to (more) 
efficiently make large numbers of homes more 
sustainable. In this phase it will mainly be 
done by connecting houses to district heat-
ing networks. Another initiative is called the 
‘Renovation Speed-Up’ programme. This is a 
subsidy programme to stimulate larger projects 
(streams) of home renovations. Several housing 

ACTUAL AND THEORETICAL GAS CONSUMPTION PER DWELLING PER ENERGY LABEL

A, A+  
and A++

B C D E F G

Energy label
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associations combine houses with similar typol-
ogy in large tenders. The lessons from this first 
larger bundled demand offers opportunities 
for technical and organizational innovations.  
This allows providers to develop a more efficient 
and cheaper offer. Clients gain experience with 
tending larger numbers of renovations. These 
are necessary conditions for actual up-scaling. 
There will have to be broad experience with 
what is cost-effective and practically feasible 
in different situations, before tackling scaling 
up and being able to roll out on a large scale. 
That also gives time to work out the conditions 
for later scaling up and careful deployment.

For homes, the approach is a combination 
of persuasion and direction through the 
‘Neighbourhood-oriented approach’. Building 
owners can also be tempted at an individual 
level to renovate. This approach succeeds if 
sustainability can be recouped through the 
(decreased) energy bill. In order to finance 
these investments through energy saving and 
lower energy costs and make them afford-
able, much innovation and cost reduction is still 
required. That is why they will be initiated with 
experiments and with an innovation program 
to systematically learn and experiment, so that 
after some years a cost-effective up-scaling 
and roll out can take place. The conditions 
for up-scaling, innovation, greater efficiency 
and cost reduction will be realized by, mak-
ing funding available and making proposals 
for subsidies for building-related measures, 
infrastructure and sustainable sources through 
pricing and subsidizing. This involves a slider in 
the energy tax, which stimulates investments in 
sustainability and attractive financing methods, 
which means that investments can receive a 
return. Further incentives and perspectives for 
action are offered by making known through 
standardization which (final) condition buildings 
have to achieve in order to be able to be heated 
without natural gas in the future.

To summarize: A broad spectrum of policies, 
measures and financial support will be applied 
to boost the renovation of homes. In the first 
years this won’t be cost effective, but because 
of innovations and up-scaling the cost should 
be reduced to a cost-effective level. By then 
regulations and financial arrangements will 
more or less force all homeowners to take 
part in the renovation programme.

7.2. Insulation standard

The new Climate Agreement also proposes 
the development of a new standard to better 
facilitate and to force the renovation to achieve 
fossil-fuel free houses. The ideas for this new 
standard are proposed as follows: It is pos-
sible to determine a 'sensible' sustainability 

renovation option for dominant or charac-
teristic types of housing in the Netherlands, 
based on cost benefits and desired reduction 
of heat demand. A so-called 'regret-free' 
refurbishment with which the building owner 
is assured that several times within the techni-
cal lifespan a radical adaptation to the same 
building parts is not necessary, in anticipation 
of the alternative to natural gas that is cho-
sen in the neighbourhood-oriented approach.  
This standard is formulated at the level of the 
entire house (net heat demand in kWh/m2/year, 
following the NTA8800 determination method). 
By determining the standard, the sensitiv-
ity of the standard for the (later) definitive 
choice of the heat alternative is explored. Not 
everyone will be able to renovate the whole 
house. For renovations, where only one or a 
few building parts are being tackled (such as 
roof, façade, floor), target values are given 
for insulation (in Rc, or U values) and required 
ventilation. But the standard is defined for 
the entire house yo which the target values 
for building parts contribute to this. It was 
announced that the standard and the target 
values would be set no later than 1 July 2019, 
but they are currently still being developed. 
The standard can be considered as one of 
the inputs for the guidance and therefore 
for choosing the most suitable heat source 
for a district. The 'regret-free' standard is a 
means to achieve the intended purpose of a 
low-carbon built environment. The intended 
standard for the existing buildings will not be 
mandatory for owner-occupiers in the early 
years, but provides interpretation about the 
desired energy performance of existing homes 
in advance of the neighbourhood-oriented 
approach. In 2025, the standard will be evalu-
ated on the basis of criteria to be determined, 
in conjunction with other instruments and the 
neighbourhood-oriented approach. After that, 
the standard can be tightened up if necessary 
and backed by better support, or it can be 
made binding.
 
Unlike owner-occupiers, tenants do not 
have the freedom to decide for themselves 
how their houses will be adapted to meet 
the minimum requirements imposed on the 
dwelling from the alternative heat source.  
In order to give landlords a perspective for action 
and to protect tenants against high energy 
costs, the standard to be achieved by 2050 
is therefore mandatory for homes intended 
for letting. The obligation for landlords does 
not mean that they disproportionately share 
in collective costs (volatility risk). Landlords 
are responsible for adapting a home, so that it 
meets the standard at the time that the housing 
is connected to the new infrastructure via the 
neighbourhood-oriented approach. Tenants will 

lend their cooperation to the necessary adjust-
ments to prevent them or subsequent tenants 
from being left out in the cold or suffering very 
high energy costs. In order to optimally inform 
homeowners of all options to renovate their 
homes, validated information on sustainability 
measures and the accompanying indicative 
energy savings and investment profiles were 
planned to be provided on a website. This is 
linked to financing and subsidy opportunities. 

8.  Conclusions, challenges, 
limitations, reality of plans  
for decarbonisation

The Netherlands still has a huge challenge 
to realise the EU and Dutch climate goals for 
2030 and 2050. The existing stock will have 
to contribute significantly to the goals and 
will have to go through a major transition.  
At the moment the majority of the stock is still 
heated by natural gas which has to be replaced 
by (sustainable) district heating, geothermal 
heating or via all-electric solutions with heat 
pumps. The renovation and improvement of 
the insulation of  200,000 existing dwellings 
per year in a few years’ time is currently still 
far out of reach. It will require major techni-
cal and social innovations to increase the 
performance of the technologies, increase 
the productivity of the construction sector 
through digitalisation and industrialisation 
(prefab) and reduce the costs. 
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Innovation in housing decarbonisation: Spain

Innovation in housing decarbonisation: 
Spain
 By Josep Casas Miralles and Corné Koppelaar 

1.  Introduction. Structure of 
the stock: brief analysis, 
significance of social housing

Spain has a population of just under 47 million 
inhabitants. There are 18,625,000 house-
holds which means that the average size of a 
household is 2.50 persons (Instituto Nacional 
de Estadistica, 2019).

As in so many countries, the housing market 
in Spain exhibits high demand around the 
big cities whilst there is heavy depopulation 
in rural areas. This means that the housing 
market is unbalanced.

During the 1960s in Spain the rate of home-
ownership rose steadily. Over these years, 
renting became relegated to those who 
could not afford to purchase a home and 
was only considered an option of choice for 
very specific life-events or social groups, 
such as professionals requiring high labour 
mobility. By the 1990s, homeownership was 
not only a symbolic marker of a ‘successful 
lifestyle package’ but was a widespread reality 
across every social class. So much so that a 
1991 national survey showed that the rate of 
homeownership for working-class households 
was even higher than that of professionals 
(Nayla Fuster, 2018). In 2005 the proportion 
of homeowners in Spain was above 80%. 
(Matea, 2019)

The trend in the last 15 years has been for a 
gradual increase in the proportion of rental 
homes. From 2005 until 2018 the different 
types of rental tenures have increased from 
19.4% to 23.9% of the total housing stock 
(Matea, 2019). Most of the rental stock is 
available in the private rental market at 
14.8% of the housing stock in 2018 whilst 
public rental housing amounts for 2.7% of 
the stock. The usufruct (normally for free) of 
dwellings completes the tenures summed up 
under the heading of “rental” housing, some 

6.4% of dwellings fall under this category. 
Just over 3 million dwellings fall within the 
“rental” regimes.

Compared to other European countries, the 
rental stock in Spain is limited. However, during 
the past years a revival of the rental sector has 
been noticeable. Certain specific groups of the 
population are increasingly interested in rental 
housing: young people, immigrants, people 
with temporary employment contracts, etc. 
Rental housing is noticeably more popular in 
high density urban areas (Barcelona, Madrid).

The precarious household income of certain 
groups of the population, high unemployment, 
the fixed-term character of employment con-
tracts and the increased practice of part-time 
employment all have contributed to more 
demand for rental housing.

2.  Socio-demographic issues: 
brief analysis, who is living in 
which housing segments?

The Spanish housing stock increased signifi-
cantly over the last decade, with an estimated 
increase of 885,000 dwellings compared to 
2009. The housing stock has been estimated 
at approximately 25.8 million dwellings in 
2019 (Statista Research Department, 2020). 
Of these dwellings there is an important num-
ber of secondary homes (holiday apartments). 
Recent estimates indicated that over 6.4 mil-
lion dwellings are secondary residences. 
(MITMA, 2019)

According to Eurostat, Spain is the country 
in the European Community with the highest 
percentage of apartment blocks and, hence, 
the lowest proportion of single-family houses. 
The most recent data (from 2011) show us 
that over 75% of the total stock is multifamily 
housing. The reason for so much multifamily 
housing is related to budgetary constraints. 
It is believed that in wealthier countries 

with higher family incomes (UK, Belgium, 
the Netherlands, and France) the tendency 
towards single family housing prevailed.  
In these countries you typically will find 
between 65%-75% single family housing 
(European Commission, 2009). The second 
reason for a majority of multifamily homes is 
the high level of urban population. The migra-
tion from rural areas to the cities in the 1960´s 
and 1970´s encouraged the Government to 
produce high numbers of new dwellings and 
this was most easily achieved through the 
planning of multifamily housing estates.

According to the Institituto Nacional de 
Estadistica (INE), the population of Spain 
will keep growing over the next 15 years.  
It is estimated that by 2033 the population will 
have risen to just over 49 million people. The 
growth of the population is wholly driven by 
immigration since it is expected that the birth 
rate will be lower than the death rate over that 
period. By the end of the period, over 25% of 
the population will be older than 65 years. 
Another international tendency is confirmed 
in Spain; the number of one person families 
is increasing significantly. As a result, more 
and often smaller dwellings are required to 
house the same population.

3.  Governmental targets for 
housing decarbonisation: 
reference to EU directives, 
significance in political 
debates

The main responsibilities of the Spanish 
Government in the transition towards a more 
sustainable future, are delegated to the Ministry 
of Ecological Transition and Demographic 
Challenges (MTERD) and the Ministry of 
Transport, Mobility, and the Urban Agenda 
(MITMA). Although these ministries have 
different competences, in respect of energy 
efficiency they share common objectives and 
strategies, especially in the built environment 
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that accounts for an important part of the total 
energy consumption in Spain.

The objectives in terms of decarbonization 
and energy efficiency have been set by the 
European directives that have been adopted by 
the Spanish Government in different plans and 
strategies. Some of these are supported by 
investment packages and economic incentives 
that are necessary to get them started. Among 
these plans we should highlight the integral 
plan for energy and climate 2021-2030 
(PNIEC) that was developed by MTERD and 
that combines efforts by different stakeholders 
and sectors. The government considers the 
construction sector and the energetic regen-
eration of the existing building stock as key 
priorities causally related to the reduction of 
carbon emissions.

The main goals of this plan in respect of the 
existing building stock are:

  Thorough regeneration of the residential 
building stock: improving the thermal 
insulation of 1.2 million dwellings and 
the renovation of thermal installations 
(air conditioning and heating) for an aver-
age of 300,000 dwellings per annum. 
(Gobierno de España, 2020)

  Goals for the energy performance of 
public buildings. Energetic regeneration 
of the public building stock (both central 
and local government) with the objec-
tive of upgrading more than 3% of the 
stock per annum as recorded in Article 
5 of the Directive of Energy Efficiency; 
300,000 m2 per annum (Gobierno de 
España, 2020). 

Together with this plan there has been 
elaborated a long-term strategy for the 
energetic regeneration of the building stock 
in Spain (ERESEE2020). This was developed 
by MITMA but was also based on directives 
of the European Union focusing on the real 
estate sector. In this strategy of the central 
Government, a thorough analysis of the cur-
rent condition (2020) of the building stock 
was executed. This analysis included ele-
ments like energy consumption, financial 
options for regeneration, refurbishment 
strategies that have been followed so far 
etc. The goals and objectives for the years 
to come in terms of the reduction of energy 
consumption and carbon emissions were 
outlined and aligned with the longer-term 
goals for the next 40 years. 

In respect of the objectives of decarbonisa-
tion, the PNIEC-plan presents a long list of 

potential interventions of which the gen-
eration of clean energy based on renewable 
sources is a keystone. The MTERD has also 
published a long-term strategy for decar-
bonization and there is attention to energy 
self-sufficiency, the management of energy 
demand (peak load management) and civil 
participation in sustainability.

4.  Refurbishment rate: definition, 
current refurbishment rate, 
targets, table with time series

The Ministry of Transport, Mobility, and the 
Urban Agenda (MITMA) periodically publishes 
data in relation to regeneration projects. These 
data include number of buildings regenerated, 
floor space, type of intervention (insulation, 
façade, foundation, etc.).

TABLE 1     Historic information regeneration projects: number of buildings and floor space per type of intervention

TABLE 2    Number of building permits and budget for regeneration

Year

Total Extension Emptied
Foundation  
of building

Insulation 
of building

Facades 
of building

Number of  
commercial 

units 
refurbished

Number  
of buildings

Floor space 
m2 x 1.000 

Number  
of buildings

Floor space 
m2 x 1.000 

Number  
of buildings

Floor space  
m2 x 1.000 

2019 24,777 1,286 4,964 958 1,097 327 3,680 7,941 9,572 3,173

2018 27,736 1,686 6,430 1,106 1,467 582 4,004 9,067 9,760 3,516

2017 28,581 1,817 6,523 1,027 1,765 792 4,352 9,641 9,770 3,728

2016 28,156 1,358 6,851 1,024 1,412 333 4,299 9,673 9,182 4,185

2015 25,825 1,222 5,970 783 1,569 440 4,195 9,527 9,318 4,804

2014 26,136 1,183 6,029 927 1,367 255 4,167 9,955 8,797 5,143

2013 25,227 1,190 6,241 834 1,485 357 3,517 9,067 8,207 4,852

2012 29,154 1,522 7,358 1,059 1,834 462 4,499 10,285 9,543 5,739

2011 30,237 1,740 7,316 1,172 2,208 570 5,228 11,977 10,106 6,374

2010 31,910 2,761 8,826 2,203 1,936 557 5,111 12,460 10,982 6,043

2009 33,267 2,495 9,217 2,013 1,825 480 4,457 12,645 11,282 6,242

Year

Number of buildings Budget of works x 1.000

Total
Residential 
buildings

Buildings 
other use

Total
Residential 
buildings

Buildings 
other use

2020 21,575 18,019 3,556 1,648,609 960,802 687,807

2019 34,818 28,364 6,454 2,788,630 1,437,037 1,351,596

2018 32,962 25,963 6,999 2,279,879 1,212,931 1,066,947

2017 32,313 25,996 6,317 2,192,004 1,148,150 1,043,854

2016 31,615 25,880 5,735 2,053,283 1,129,327 923,956

2015 31,285 25,288 5,997 2,078,238 1,126,738 951,499

Source: Ministry of transport, mobility, and the urban agenda

* including data until september 2020

Source: Ministry of Transport, Mobility, and the Urban Agenda
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A regeneration project is always executed 
on an existing building. There are two main 
types of regeneration projects. The first type 
increases the size of the existing building; floor 
space is added incorporating new structural 
elements. The other type is a refurbishment 
or restoration. In the latter case the floor 
space is not altered but modifications to the 
building structure are realized, sometimes 
complementing the existing structure.

The statistical data that are presented by 
the Ministry differentiate between types of 
refurbishments: horizontal extensions and 
vertical extensions, restorations which either 
do or do not conserve existing façades and 
the refurbishment of shops.

In the next table the evolution of regeneration 
projects in terms of numbers and amount of 
floor space added per type of regeneration 
project is presented, as earlier defined. 

The Ministry also presents data on the number 
of permissions that have been submitted for 
regeneration and restoration projects in terms of 
buildings and corresponding allocated budgets.

Neither table (on regeneration and build-
ing permissions for regeneration) specifies 
whether the interventions include upgrades on 
energy efficiency that diminish the consump-
tion of energy and hence improve the energy 
rating. So, the presented figures lack detail 
in terms of energy efficiency of buildings and 
cannot be used for like-for-like comparisons of 
energy efficiency before and after intervention. 

5.  Energy efficiency standards: 
current situation of stock, 
legal requirements for new 
construction and refurbishment 
(building codes), EE standards 
in other regulations  
(e.g., subsidy schemes), 
enforcement of EE standards  
in refurbishment, challenges 

In Spain, the technical requirements as defined 
by the European Energy Efficiency Directive, have 
been adopted in national building regulations.

The European Directive 2010/31/EU on the 
energy performance of buildings and its 
modification in 2018 (in European Directive 
2018/844/EU) have basically been included 
in two, already existing, regulations in Spain:  
The Technical Building Code (CTE, Royal 
Decree 314/2006) and the Regulation on 

Thermal Installations in Buildings (RITE, 
Royal Decree 1027/2007). Moreover, the 
European Directive 2012/27/EU on energy 
efficiency has been implemented through 
Royal Decree 56/2016.

The Technical Building Code (CTE) establishes 
the minimum requirements in respect of health 
and safety as well as the minimum standards 
for energy efficiency. The minimum standards 
for energy efficiency are detailed in the basic 
document of this Code under the chapter HE 
about energy savings. The CTE applies both to 
new construction projects and to regeneration 
projects of existing stock. In its most recent 
modification (Royal Decree 732/2019) new 
minimum requirements have been introduced 
in order to align with the updated European 
Directive 2018/844/EU mainly revising the 
minimum standards of energy efficiency and 
to include a definition for near zero emission 
buildings (nZEB). 

The Regulation on Thermal Installations in 
Buildings (RITE) determines what minimum 
specifications thermal installations need 
to comply with. These installations include 
heating systems, air conditioning and hot 
water installations. The regulation not only 
sets a standard in respect of thermal comfort 
and a healthy climate but also promotes the 
rational use of energy. At the moment, the 
Spanish Government is working on a more 
ambitious and demanding revision of RITE 
that is aligned with the objectives of the 
European Union and that gives guidance on 
automatization and passive control of energy 
consumption. 

5.1. Energy Certificates

The Royal Decree 235/2013 introduced the 
requirement to supply buyers and users of a 
building with an energy certificate. Currently, 
the Ministry of Transport, Mobility, and the 
Urban Agenda (MITMA) and the Ministry 
of Ecological Transition and Demographic 
Challenges (MTERD) are drafting a modifica-
tion to get aligned with EU Directive 2018/844/
EU. The Energy Certificates will be useful in 
following the progress on achieving the goals 
that were set in the integral plan for energy and 
climate 2021-2030 (PNIEC) especially in regard 
to the regeneration of existing building stock.

An indicator for the use of the energy cer-
tificates is the number of certificates that 
have been issued since its introduction in 
2013 until December 2019. In total, for new 
buildings 76,028 certificates have been issued 
whilst for the existing building stock 4,094,157 
certificates have been supplied (Registro de 
Comunidades Autonomos, sd).

According to the data from the Ministry of 
Energy, approximately 50% of the new build-
ings emit carbon values below 55.5 kg of CO2 
per square meter per annum. This corresponds 
with Energy Rating A or B (the respective shares 
being rating A for 17% of new buildings and 
rating B for 34% of new buildings). Buildings 
that date back from before 2013 predominantly 
(81%) have an Energy Rating of E or worse 
meaning that they submit carbon emissions 
of at least 111 kg of CO2 per square meter per 
annum. Of buildings built before 2013 only just 
over 1% qualified for Energy Rating A or B!

Innovation in housing decarbonisation: Spain

TABLE 3    Energy Certificates

Number of new 
Energy  
Certificates issued

A B C D E F G

New residential 
 buildings  
(built after 2013)

13,069 26,103 13,502 11,354 10,433 432 1,135

Existing residential  
buildings  
(buit until 2013)

11,558 35,709 180,824 547,702 2,165,344 469,775 680,538

Energy 
Performance based 
on Energy Labels

A B C D E F G

New residential 
buildings 
 (built after 2013)

17,19% 34,33% 17,76% 14,93% 13,72% 0,57% 1,49%

Existing residential 
buildings  
(buit until 2013)

0,28% 0,87% 4,42% 13,39% 52,92% 11,48% 16,63%

Source: Informe Estado de la Certificacion Energetica de los Edificios (December 2019)
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6.  Financing tools: grant 
schemes, funding, subsidies, 
green bonds, feed-in tariffs 

The need to encourage a more sustainable 
society has led more and more people, com-
panies, and governments to act and to invest 
in projects that improve energy efficiency. As 
a result of this trend, new and alternative ways 
of funding and innovative financial instruments 
to support these projects are being explored. 
Regulation continuously changes and in line 
with these changes new alternatives are con-
sidered. The following paragraph describes 
a number of products and instruments that 
are used in the Spanish market but does not 
pretend to include the complete range of 
instruments that can be found on the market.

How to fund my investment in energy effi-
ciency? This is one of the most common 
questions when considering an intervention. 
Investments in energy efficiency or sustain-
ability bring multiple benefits (energy savings, 
reducing inefficiencies, reduce carbon emis-
sions, etc.) but monetization of these benefits 
is often complex and innovative. There is no 
“one size fits all” solution to fund the wide 
range of investments in energy efficiency.

We will now describe some of the instruments 
and tools that are currently being used in the 
Spanish setting. 

6.1. Subsidies

Subsidies or grants are available for invest-
ments in energy efficiency and sustainability 
in the built environment. In Spain, because 
of devolved powers to autonomous regions 
these programmes differ from region to region. 
Subsidies and grants are used to stimulate 
investments in new technologies and also to 
support and incentivize private entities and 
individuals to invest in projects that are in the 
general interest of society and that are in line 
with government´s programmatic objectives.

Normally, the Government (either local, 
regional or national) will publish conditions for 
grant programmes in the official governmental 
bulletins (again this can be local, regional or 
national) and invites interested organisations 
or private people to compete for the avail-
able grants. Grants or subsidies will normally 
cover a part of the investment costs. Funds 
are supplied by the competent government 
but often also come from the European Union 
(Horizon2020 Europe, Interreg or FEDER).

Currently, all grant and subsidy schemes 
approved by the government are being 

published on a central portal. This portal 
is called the National System of Publishing 
Subsidies by the Housing Ministry and is 
available on: http://www.infosubvenciones.es

6.2. Guaranteed green bonds 

Guaranteed green bonds are an alternative 
form of debt that is collateralized by a group 
of assets or by a specific (preferential) guar-
antee. The issuance of green bonds will allow 
the issuer to obtain debt against a discounted 
price. In former years, green bonds specifi-
cally became fashionable to fund projects that 
improve energy efficiency and sustainability. 
The green bonds normally have built in checks 
and balances to monitor performance in terms 
of sustainability. Like green bonds used in 
other countries, they are often criticized 
because of the bureaucratic processes (lot 
of paperwork and red tape) that partly wipe 
out the benefits of a discounted price.

6.3. Tax-exempt financing 

Another financial mechanism that is being used 
in Spain to stimulate investments in sustain-
ability are tax incentives. In some autonomous 
regions certain investments are tax-deductible. 
There are also programmes that give discounts 
on the local property taxes (IBI).

6.4. On-Bill Financing 

A relatively new (not yet very common in Spain) 
form of funding is known as on-bill financing. 
This form was first introduced in the Anglo-
Saxon countries where it was used as a tool to 
support the so-called Green Deal programme. 
Energy suppliers are supporting their clients 
to invest in energy efficiency by funding the 
capital investments. Through a supplement 
to their monthly energy bill, these clients will 
(over an agreed period of time) eventually pay 
for that investment (plus an amount in lieu of 
interest) back to the energy supplier. There 
are different types of contracts that can be 
used for on-bill financing.

Although availability of funding (for invest-
ments in energy efficiency or sustainability) 
is currently seen as one of the bottlenecks for 
the wider uptake of investments in sustainable 
energy projects, there are more and more 
financial products available to facilitate these 
investments. 

A growing number of stakeholders, from 
private individuals to companies and gov-
ernments, have decided to improve energy 
efficiency and have started to use renewable 
energy sources. The profile of investors is 
also changing with a lot more emphasis on 
environmental social governance (ESG) and 

this has opened new avenues for the fund-
ing of small and medium sized projects that 
in the past would have been hard to fund. 
Furthermore, new initiatives are appearing 
that allow the entrance of small investors even 
on an individual level (think about crowdfund-
ing). The above makes us believe that in the 
coming years the range of financial products 
to fund investments in energy efficiency will 
keep increasing and will allow for tailor-made 
solutions. This will, in turn, support the growth 
of investments in sustainable energy projects.

7.  Policy tools: the most efficient 
policy tools, funding, barriers

The European Union wants to mobilize a trillion 
euros in a decade to stimulate the transition 
to a green and sustainable economy with low 
carbon emissions. The recently approved 
corona (COVID-19) emergency fund that has 
been endowed with 750 billion euros will fol-
low this pathway. The president of the EU has 
made it very clear: a green and digital future 
is needed that will resist the risk of climate 
change (European Commission, 2020).

The Spanish Government supports the objec-
tives set by the EU and agreed to raise the 
goal for 2030 to a reduction of 55% in carbon 
emissions, compared to the baseline situation 
in 1990 (Energias Renovables, 2020)

Spain finds itself in a good position to adhere 
to this transformation since its government has 
already adopted an agenda strongly focused 
on fighting climate change, not only from 
an environmental perspective but also as a 
driver for economic growth. In this sense, 
the Spanish Government has put in place a 
regulatory framework to take advantage of the 
opportunities that come with the ecological 
transition in terms of modernisation of the 
economy, reindustrialisation, generation of 
employment and the appeal to investors.

This framework is supported by the current 
governmental projects: 

  update in the law around climate change 
and energetic transition, 

  long-term strategy for a modern economy, 
competitive and climate neutral by the 
year 2050,

  national integration plan for energy and 
climate, 

  national plan to adapt to climate change 
2021-2030,

  strategy to a fair energy transition

  new laws towards management of waste 
and contaminated land

Innovation in housing decarbonisation: Spain

http://www.infosubvenciones.es
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  strategy towards a circular economy (an 
economic system aimed at eliminating 
waste and the continual use of resources)

Definitively, a framework that can lay a solid 
foundation under the programme objectives 
and that will invite all involved stakeholders 
to embark on this journey to transform the 
economy and society. All in line with the com-
mitment towards the agreed and quantifiable 
climate goals as agreed upon in the Paris 
climate agreement. 

Included in the framework of the European 
Green Deal is the improvement of energy 
efficiency in the built environment. To comply 
with the European objectives, Spain offers 
citizens and companies in the country a range 
of support schemes and grants. Amongst these 
plans you can find grants from the Institute 
of Diversification and Energy Savings (IDAE) 
and from the Ministry of Housing (MITMA) as 
part of the Housing Plan. (Gobierno de España, 
2020), (Ministerio de Fomento, 2018) .

IDAE has offered support for the regeneration 
of buildings through loans from the European 
Regional Development Funds (FEDER) since 
2013. The current programme that supports 
energetic regenerations in buildings (PREE) was 
approved by the council of Ministers on the 4th 
of August 2020 as per Royal Decree 737/2020. 
The support is being coordinated by IDAE but is 
managed by the regional autonomous govern-
ments. On a national level this programme has a 
size of € 300 million euros. Funds are distributed 
in proportion to the number of dwellings being 
managed in every autonomous community. 
(Gobierno de España, 2020)

The eligible interventions that are funded 
by this programme are: thermal insulation, 
the improvement of energy efficiency of the 
thermal installations (heating, air conditioning, 
etc.), the substitution of traditional energy 
with renewable energy (solar, geothermal 
or biomass) and finally the improvement of 
lighting installations.

In the following table you can observe the 
way state support was supplied destined for 
the energetic regeneration by IDAE during the 
previous programme period that ran from 2013-
2018. The reader will appreciate that this is a 
blended form of support where a part of the 
investment is sponsored through direct grants, 
another part is funded by loans (repayable) and 
the remainder is invested by the building owner.

From the Ministry of Housing (MITMA) there 
are other support schemes available as part 
of the National Housing Plan 2018-2021. 

(Ministerio de Transportes, 2018) In total, 
there are 10 different support schemes for 
social improvements in the housing sector and 
to help urban/rural renewal and regeneration. 

The Housing Plan has a budget of government 
grants that amounts to € 364 million euros for 
the year 2020 and € 372 million euros for the 
year 2021. One of the 10 supporting programmes 
is specifically dedicated to the improvement of 
energy efficiency and sustainability in housing. 
This programme is supposed to manage sup-
port for improvement of energy efficiency and 
the sustainability of single-family homes and 
residential buildings that are owned or occupied 
collectively. The programme supports projects 
that reduce the energy demand for heating and 
cooling by at least 20%-35% depending on the 
climatic circumstances at the location of the 
project. Energy Ratings are used to justify the 
obtained results in terms of energy efficiency.

Support is given with preference for dwell-
ings and shops that were built before 1996. 
This support scheme is also managed by the 
autonomous regional governments. Grants 
are given, again, for thermal insulation, the 
renovation of heating and cooling installations, 
improvements in line with the requirements 
of the Building Code, communal building 
elements in the case of multifamily houses, 
promotion of sustainable mobility, systems of 
energetic management and automation, etc.

The maximum grant for a single-family house 
is € 12,000 euros or 40% of the capital costs 
of an eligible investment. In the case of 
households with a disabled family member 
this maximum can be increased to € 18,000 
euros, (Gobierno de España, 2020) .

8.  Related measures: measures 
against energy poverty etc. 

Fuel poverty is related to the financial capacity 
of households to heat or cool their dwelling 
to maintain a comfortable temperature. In 
Spain fuel poverty has gradually increased to 
9.1 % of the population in 2020 (against 8% 
last year). According to the Red Cross there 
are extreme situations where people have to 
choose between eating and heating. 

The Spanish Government has put in place 
energy benefits for people that are at risk from 
energy poverty. There are separate schemes 
for heating and electricity. In 2019 the govern-
ment dedicated a budget of 75 million euros 
to heating benefits. 

Just as the international community (including 
the EU) has defined a set of guidelines to fight 
climate change and to comply with goals on 
energy efficiency, there has also been strong 
guidance on the question of how to fight fuel 
poverty. The latest guidance on this matter 
can be found in the recommendation on energy 
poverty published by the EU on 14.10.2020. 
In this recommendation a set of common 
indicators has been defined for all EU mem-
ber states. The set was developed by the 
statistical office of the EU (Eurostat) and the 
European Energy Poverty Observatory (EPOV). 

EPOV provides four different primary indicators 
for energy poverty, of which two are based 
on self-reported experiences of occupants’ 
limited access to energy services (based on 
EU data). The other two indicators are calcu-
lated using household income and/or energy 

Innovation in housing decarbonisation: Spain

TABLE 4    Results regenerations programme 2013-2018

Type of intervention
Number of 

apllications
Eligible 
costs

Direct 
grants

Funding Reserved

Improvement of 
thermal insulation

1,181 239,917,336 76,035,734 59,320,545 135,356,278

Improvement of 
energy efficiecy of 
thermal installations

211 29,002,104 4,283,904 10,700,391 14,984,295

Substitution of 
traditional energy 
with biomass in 
thermal installations

56 11,258,965 1,291,856 3,334,203 4,626,059

Substitution of 
traditional energy 
with geothgermal 
energy in thermal 
installations

19 2,705,463 848,322 61,660 909,982

TOTAL 1,467 282,883,868 82,459,816 73,416,799 155,876,614

Source: Instituto para la Diversificación y Ahorro de la Energía
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expenditure data (based on Household Budget 
Survey data). There is also attention to indirect 
indications like: arrears in payments for basic 
services, the number of disconnections from 
the grid and the quality of housing.

Following these European indicators, the 
Spanish Government in 2018 published the 
National Strategy to fight fuel poverty 2019-
2024. This strategy was the direct result of 
the adoption of urgent policies in respect of 
the energy transition and the protection of 
consumers. The strategy was ratified in Royal 
Decree 15/2018. (Ministerio para la transicion 
ecologica, 2019)

The strategic plan evolves around four main 
objectives:

1.  Improve the knowledge about fuel poverty.

2.  Improve the response to fight existing 
fuel poverty.

3.  Make a structural change in order to 
reduce fuel poverty and establish a 
mechanism to protect consumers.

4.  Increase social conscience about fuel 
poverty.

As a result of the above the following indica-
tors have been chosen to follow the situation 
relating to fuel poverty in Spain:

You can observe a slight improvement in the 
indicators from 2018 to 2019. However, in the 
published annual observations of the Ministry 
there is no reference to the circumstances 
that caused this improvement. Hence, it is 
impossible to directly study the impact of 
interventions.

The goals that Spain has set in respect of 
fighting fuel poverty are related to the indica-
tors set by the Energy Poverty Observatory 
(EPOV). The adopted goals are to have reduced 
the indicators by 25% in 2025 compared to 
the values from 2017 but the ambitions are 
higher; now aiming at reductions of 50%. 

9. Conclusion

The Spanish housing market has started 
the transition to a more energy efficient and 
sustainable future. There is a strong correla-
tion between the objectives that were set by 
the European Commission and the strategic 
plans that have been adopted by the Spanish 
Government. The current housing stock still 
needs a massive transformation. The stronger 
Building Codes will ensure that newly added 
stock is up to the desired standards. In a 
country with, generally, high density building 
concentrated in the major urban centres, the 
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TABLE 5    Evolution of the four indicators on fuel poverty

TABLE 6    Set objectives in respect of fuel poverty

Primary indicator 2016 2017 2018 2019

The proportion of households whose share 
of energy expenditure in income is more 
than twice the national median share

16.7 17.3 16.9 16.7

Hidden Fuel Poverty (% households) 11.3 10.7 11.0 10.6

% Population that is unable to sufficiently 
heat their dwelling during winter

10.1 8.0 9.1 7.6

% Arrears in payment of invoices of housing 
supplies

7.8 7.4 7.2 6.6

Indicator in % 2017
Minimum 
goal 2025

Ambition 
2025

The proportion of households whose share of energy 
expenditure in income is more than twice the national 
median share

17.3 12.9 8.6

Hidden Fuel Poverty (% households) 10.7 8.6 5.7

% Population that is unable to sufficiently heat their 
dwelling during winter

8.0 6.0 4.0

% Arrears in payment of invoices for supplies 7.4 5.5 3.7

Source: Estrategia nacional contra la pobreza energetica

Source: Estrategia nacional contra la pobreza energetica

challenge will be around the energetic upgrading 
of multifamily housing. With a relatively high pro-
portion of home ownership, it will be essential 
for private people to buy into the plans of the 
Government. Often, capital investments can 
only be earned back over a long period of time.

It will be crucial to inform the market in the 
most transparent way. A start has been made 
to collect more detailed building information, 
but this operation has only just started, and 
the ambition should be to come to a granular 
level of detail that is also known as a “building 
passport”.

Only with the detailed information, holistic plans 
for the upgrading of buildings can be made in a 
way that also considers the limited resources 
available (time, money, energy sources, etc.)

On a higher (political) level, the building data 
could be aggregated and used to consider 
environmental strategies at the level of neigh-
bourhoods, municipalities or even regions. Once 
the characteristics of the status quo are known, 
scenarios could be elaborated in respect of the 
optimal mix of energy sources, the infrastruc-
ture to supply energy and the way public and 
private bodies could cooperate. Compared to 
other European housing markets, it needs to 
be considered that the ownership of housing is 
very fragmented in Spain, with few institutions 
managing larger portfolios of dwellings. This 
means that there needs to be special attention to 
the way communication is managed. In general, 
the collaboration between different stakeholders 
will be key to making the operation successful. 
There needs to be a high level of interaction 
between governments, energy providers, con-
tractors, individual households, etc.

From a financial perspective, we expect that 
innovative financial products will be needed and 
will become crucial to support the whole trans-
formation process. Even when there is enough 
funding available, investments will not always 
be beneficial from a financial perspective. The 
Government will need to play a strong role in 
order to develop tools to incentivize private 
investments. The newly adopted Green Deal 
from the European Commission can be one of 
the catalysers to kickstart the transformation 
and gradually improve the energy efficiency 
and carbon footprint of the building stock in 
the country.
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