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Key findings and summary for stakeholders 
1. The issue to be explored 

Households are one of the major energy consumers in the EU, and haves not yet exhausted their enor-
mous potential in fulfilling the EU energy policy objectives. Within households, low temperature heat gen-
eration for room heating and warm water holds by far the largest share in energy consumption. The heat 
sources are varying between households and Member States; they include coal, oil, gas, wood and electric-
ity. Electricity use for lighting and household appliances is much less important, but has received a dispro-
portional share of public interest and support by the EU.  

Analysing energy efficiency contributions of households requires taking system effects into account. For 
instance, replacing individual stoves by electric or district heating will have different effects depending on 
the energy provision system into which the house-hold is embedded, and recommendations for household 
choices must take those differences into account. Thus like for efficiency, the system matters for carbon 
intensity: the relation of final energy consumption to primary energy consumption is to a large degree de-
termined by the system (see WP 4). 

Acknowledging this diversity, we refrain from suggesting any best practice or standard policy measures but 
analyse which instruments have addressed which causal factors, and – as far as information is available – 
how effective they have been under specific circumstances. The recommendation is then not one of a spe-
cific policy mix across Europe, but of a policy toolbox.  

2. What was done to investigate it 

We classified policy strategies intentionally addressing a number of objectives described in the next section 
as ‘promising’. Policies supporting technical innovations for energy efficiency of buildings are also consid-
ered as part of the ‘promising’ category. Finally the physical minimum demands of making buildings more 
energy efficient are also used as a yardstick to identify policies which are not promising, or even counter-
productive, be it in a planning, economic/fiscal or other policy context.   

Policy strategies supportive of enhancing the overall efficiency of household energy consumption are part 
and parcel of many but by far not all National Energy Action Plans. For national implementation a variety of 
means can be chosen as long as they pursue and reach the same ends. This rules out the existence of any 
‘silver bullet policy mix’, and so does the diversity of climatic, building and institutional settings. If and how 
these conditions can be fulfilled in everyday life depends on a multitude of factors, such as the age and 
structure of dwellings, settlement structures, planning processes, income levels and human routines, hab-
its, norms and preferences, but also external factors like climate and institutions/administrative traditions. 
Especially social norms are hard to influence by climate and energy related policies, and are thus hardly 
addressed in the context of energy efficient dwellings. This is easier in the case of buying household appli-
ances influencing the household electricity use. Their assessment follows different but related rules to 
those for heat consumption and is discussed in a separate section of the report. 

3. The method employed 

To minimise energy consumption while maintaining a good supply of energy services, in particular in terms 
of low temperature heat, a household must confirm to a number of physical, social and behavioural condi-
tions. In particular, a building must fulfil the condition to be 
 

i. capable of keeping heat within the building envelope, by means of isolated walls and roofs, adequate 
windows, doors and shutters; 

ii. built in a heat conservation and appropriation supporting way, based on local or regional planning 
(governance); 
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iii. equipped with service providing installations requiring only low inputs; 

iv. offering energy security; as standard heat storage tanks offer supply for about 2 hours per m3 of stor-
age, external supply or in-house fuel storage must be available; 

v. used accordingly, which required adequate behaviour based on relevant knowledge, motivation and 
skills (management); 

vi. part of an efficiency enhancing energy supply system.  

The first three criteria primarily address the physical characteristics of the building, and since based on 
physics, they are the same throughout the European Union. The fourth criterion, although formulated for 
reasons of service reliability, is similarly phrased in physical terms. Criterion five refers to the adequate use 
of the physical structures, and in our analysis on the information provision for this behalf. Finally, the sixth 
criterion addresses the overall energy supply system in which the households are embedded.  

 
4. The data and sources 

This report is based on different data and information sources, in particular on eight European country 
reports (Finland, Germany, Hungary, Italy, Latvia, Romania, Spain, and the United Kingdom) covering a 
wide range of policies and private initiatives addressing energy efficiency in the residential sector (see D5.1 
and Annexes).  The country reports have been compiled by national experts provided with the capabilities 
to analyse national language information material, but also the knowledge of where to find the appropri-
ate information. In some cases the collection of information has been supported by interviewing external 
stakeholder. Main EU laws, policies, and related documents (e.g., the Energy Efficiency Directive 
2012/27/EU) were taken from public sources, mainly the EU law database (URL: http://eur-
lex.europa.eu/homepage.html) as the basis for assessing the policy impact role of EU regulations, the third 
National Energy Efficiency Action Plans (NEEAPs) and other national policy documents. 

An extensive use was made of the ODYSSEE database which contains detailed data on energy consumption 
and related CO2 emissions. ODYSSEE data on energy consumption are complemented with data on resi-
dential building stock taken from national statistics databases. This is because there exists a strong correla-
tion between dwelling characteristics – age, tenure, type, size – and the energy consumption and thermal 
efficiency performance of buildings, in addition to household composition, income and behavioural traits. 

5. The results 

The achievable effect of energy efficiency policies depends not only on the local or national circumstances 
and the policy instruments chosen, but also on the design of the instrument and the process of developing, 
implementing and adapting it, to degrees varying with the situation. 

Selected general success factors include 

• Using an instrument mix with special emphasis on building energy codes. They include e.g. energy per-
formance standards, minimum thermal insulation standards including glazing and airtightness, and 
standards for the efficiency of fixed building services such as heating, lighting and controls. Such regu-
latory policies have been found to have more impact than financial or informative instruments. 

• Effective multi-level governance permitting lower levels to test means of implementation in a niche, 
with the perspective of scaling up. Scales reach from neighbourhood plan and local plans to reginal, 
provincial and national plans. 

• Competitive markets as a condition for informal and fiscal/financial incentives to be effective; in oli-
gopolic markets e.g. in the construction sector new buildings are rather are set up following estab-
lished practice than making use of best available technologies BAT. 

• A national space standard limiting continuous growth of flat sizes is a main tool for limiting the energy 
consumption per household and to avoid the overcompensation of efficiency gains by increased heat-
ed area. Building standards and fiscal measures might be used to implement it. 
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Furthermore, some success factors are instrument-specific, such as 

Standards 

Standards need to be monitored and updated regularly to remain in touch with technological develop-
ments. Emphasising the best available technology BAT or – even better – the state of science and technol-
ogy in building standards can introduce an inherent dynamic, like the top- runner approach can do for elec-
trical and other appliances.  

Economic instruments 

Economic incentives must be high enough to be effective, making investments into energy efficiency prof-
itable. They should be targeted at actions which are cost effective from a collective point of view, e.g. 
avoiding externalised cost, but which would not otherwise have been undertaken by consumers. The level 
will be differing between countries, mainly according to disposable income levels, if households are the 
investors. Profitability can often not be achieved efficiently with one policy instrument but requires a com-
bination of several tools such as grants, reduced interest (soft) loans and tariff reductions. Such packages 
can be effective incentives for measures to be taken by economic agents, beyond compliance. Subsidising 
energy audits and the purchase of highly efficient appliances can also be an incentive, but could also be 
offered by banks as soft loans, repayable from the energy savings. In order not to lose effectivity, fiscal 
incentives should be dynamic, linked to the overall income index and must be set in a socially responsible 
manner. Instead of lowering energy prices for social reasons, adapting transfers and maintaining the effi-
ciency incentive seems to be more promising without reducing social security (a package concept). 

Education and information 

Consumer education should focus on making people familiar with energy sensitive behavioural routines 
and practices, in particular in the use of heat (for room heating and warm water). Communication linking 
efficiency to modernity or other fringe benefits might be more effective than emphasising energy saving 
potentials. Training measures should not only target households and their in-house energy management, 
but also enhance the qualification of local authorities supervising standard implementation, and the re-
spective businesses. 

As this overview of success factors has illustrated, energy efficiency improvements in the residential sector 
differ significantly between countries, be it EU Member States or beyond. No country can claim to “have it 
all got right” – there is ample opportunity for learning from each other.  

6. Their significance for policy-makers, stakeholder, and/or other researchers 

Using energy efficiency to enable lower energy prices for households and industry (Romania), pursuing the 
reduction of energy cost (Finland) and considering energy price a matter of competitiveness (Hungary) are 
counterproductive to reducing household energy consumption, contributing to falling short of implement-
ing the EU targets. Economic considerations should not neglect the fact that instruments such as energy 
efficiency standards (e.g. EPBD) and energy pricing have been one of the main drivers of innovation. Most 
MS implement the directive and nothing but the directive, only few set a number of more ambitious tar-
gets (Hungary, Italy, Spain, Denmark). As the directives lag behind what is technically possible and envi-
ronmentally desirable (in particular after the Paris agreements), sharpening the standards in the coming 
revision is advisable. 

A serious obstacle to achieving improved energy efficiency in the residential sector is house owners’ expe-
rience of excessive administration and procurement procedures, delays and cost. Reliance on information-
al methods seems to be insufficient – but can accompany other tools to enhance public acceptance. Eco-
nomic incentives can be effective, but carry the risk of regressive effects. Enhancing social distribution 
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problems can put energy efficiency policies at risk. In such cases, regional and social targeting  may in-
crease the standing of energy efficiency policies. 

Other significant lessons refer to the process of policy development and implementation: 

• Stakeholder participation in design and implementation of policy measures helps public ac-
ceptance and easy implementation. 

• Continuous revision and improvement of an instrument during the implementation phase: Regula-
tory mechanisms need to be monitored, evaluated and updated regularly to remain in touch with 
societal trends and technical developments. 

• Smart integration of policy instruments into effective policy packages: larger energy savings are po-
tentially possible if measures aiming at technical, infrastructural and behavioural improvements 
are applied in combination, mutually reinforcing each other. 

• A building code or other forms of rules signalling the future direction of building regulations in re-
lation to carbon emissions from, and energy use in homes can provide more regulatory certainty 
for the homebuilding industry, investors and households. 

• Easy procedures for changing energy suppliers can be an effective support in a competitive market, 
but need to be supported by information about both the possibilities and the performance of dif-
ferent sup-pliers. National regulation should make sure that efficiency- conscious package deals 
carry the best economic bargain. 
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Tasks of this deliverable related to WP 5 
 

WP5 - Consumers and energy efficiency  
Task 5.2. Identification of promising instruments and instrument mixes for energy 
efficiency.  
 
Work package 5 of the EUFORIE project started with a stock taking of administrative, 
economic or informational instruments targeting energy consumption in households 
including the behavioural aspect the investment phase but also indirect influences 
changing the consumption environment. Countries’ analysed were Germany, Finland, 
Hungary, Italy, Latvia, Romania, Spain and the UK. Next to public policies attention was 
given to the support coming from the private sector complementing public activities over 
the whole range of relevant activities from planning (architects, planners), financing 
(e.g. specific green loans from banks to private owners and other investors), consulting 
(in particular for modernisation) (see D 5.1).  
In this deliverable we structured the earlier findings according to an overarching scheme 
of conditions for a building to minimise energy consumption while maintaining a good 
supply of energy services. Using the conditions as a selection criterion, we identified 
policies addressing them, which were consequently considered as promising instru-
ments, and in combination as promising instrument mixes for energy efficiency in the 
residential sector. 
The results of D5.2 will provide input to the subsequent WP 5 deliverables, as well as to 
outreach and policy recommendation formulation. 
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1. Introduction: The context 
Energy efficiency is one of the priorities of the European Union, as reflected in the various documents, 
which place it at the heart of the European corpus on energy and environment policy. Most of the texts 
on energy efficiency adopted by the EU since early 2000 were written in the context of the fight 
against climate change, as is the case in the Member States (European Commission 2002; 2010; 2012; 
2015). 

The overarching goals of European energy policy are reducing energy demand, increasing security of ener-
gy supply and enhancing competitiveness. By 2030, it aims at cutting greenhouse gas emissions by 40% 
compared to 1990 level, increasing the share of renewable energy to at least 27%, and continuing 
the improvements in energy efficiency (at least 27% energy savings compared with the business-as-
usual scenario)(European Commission 2015). Little wonder then that most initiatives on the Member 
State level are not confined to energy efficiency improvements but combine them with measures to 
stimulate the generation of renewable energy and reduce carbon emissions in the same package (Euro-
pean Commission 2009). This holds true today for the housing sector as well, as our stocktaking has con-
firmed (EUFORIE D5.1). 
 
Figure 1. Breakdown of residential energy consumption by end-use in 2013 for the European Union 

 
Source: Authors’ elaboration based on Odyssee database (2017). *Data for Hungary are of 2010 
 
Households, the focus of this WP, are one of the major energy consumers in the EU, and one which has not 
yet exhausted its enormous potential in fulfilling the EU energy policy objectives (Jaffe, Stavins 1994; All-
cott, Greenstone 2012; Kallbekken et al. 2013; Gillingham, Palmer 2014). Within households, low tempera-
ture heat generation for room heating (68%) and warm water (13%, 2013) holds by far the largest share in 
energy consumption (see figure 1)(Odyssee 2017). The heat sources are varying between households and 
Member States; they include coal, oil, gas, wood and electricity. Electricity use for lighting and household 
appliances is much less important (14%), but has received a disproportional share of public interest so far, 
plus the support by the EU.  

Households as final consumers are part of the energy system. Their influence on the total energy consump-
tion and the efficiency of transforming primary energy into energy services cannot be identified exclusively 
by focussing on what is happening inside the house. Analysing energy efficiency contributions of households 
requires taking system effects into account as well. For instance, replacing individual stoves by electric or 
district heating will have different effects depending on the energy provision system into which the house-
hold is embedded, and recommendations for household choices must take those differences into account.  
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For instance, the mandatory connection to district heating in dedicated zones practiced in Denmark will 
reduce the diversity of options together with the cost as compared to a voluntary connection regulation as 
practiced in Germany. If the district heating system is fed by coal fired power plants (examples exist in Po-
land and Germany), by gas turbines (as in Denmark) or from industrial surplus heat (as in the “industrial 
symbiosis” examples) will strongly affect the carbon intensity of low-temperature heat provision. Thus like 
for efficiency, the system matters for carbon intensity: the relation of final energy consumption to primary 
energy consumption is to a large degree determined by the system. 

Financial support measures have to be shaped according to the prevailing institutional setting, and the level 
of incentives varies. To be effective it should correspond to local price levels. Acknowledging this diversity, 
we refrain from suggesting any best practice or standard policy measures (which overwhelmingly would 
be in fields of national competence anyway) but analyse which instruments have addressed which 
causal factors, and – as far as information is available – how effective they have been under specific 
circumstances. The recommendation is then not one of a specific policy mix across Europe, but of a 
policy toolbox.  

 

2. Data sources and methodology 
 

2.1. Data sources 
This report is based on different data and information sources, in particular on eight European country 
reports covering a wide range of policies and private initiatives addressing energy efficiency in the residen-
tial sector (see EUFORIE Deliverable D5.1 and Annexes). Main EU laws, policies, and related documents 
(e.g., the Energy Efficiency Directive 2012/27/EU) were taken from public sources, mainly the EU law data-
base (URL: http://eur-lex.europa.eu/homepage.html) as the basis for assessing the policy impact role of EU 
regulations. The in-depth analysis of the third National Energy Efficiency Action Plans (NEEAPs) and other 
national policy documents is taken from D 5.1 and based on the country reports from Finland, Germany, 
Hungary, Italy, Latvia, Romania, Spain, and the United Kingdom, and supported by literature sources (Ber-
toldi, Economidou 2016).  

The country reports have been compiled with the help of national experts and based on their country 
analyses. They had not only the language capabilities to analyse national language information material, 
but also the knowledge of where to find the appropriate information. Additionally, in some cases the col-
lection of information has been supported by interviewing external stakeholder with expertise in the resi-
dential energy sector and energy efficiency. 

An extensive use was made of the Odyssee database which contains detailed data on energy consumption 
and related CO2 emissions (Odyssee 2017). Odyssee data on energy consumption are complemented with 
data on residential building stock taken from national statistics databases. This is because there exists a 
strong correlation between dwelling characteristics – age, tenure, type, size – and the energy consumption 
and thermal efficiency performance of buildings, in addition to household composition, income and behav-
ioural traits (Eakins 2013; Danlami et al. 2015). 

 
  

http://eur-lex.europa.eu/homepage.html
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2.2. Methodology 
To minimise energy consumption while maintaining a good supply of energy services, in particular in terms 
of low temperature heat, a household must confirm to a number of physical, social and behavioural condi-
tions. In particular, a building must fulfil the condition to be 

vii. capable of keeping heat within the building envelope, by means of isolated walls and roofs, ade-
quate windows, doors and shutters; 

viii. built in a heat conservation and appropriation supporting way, based on local or regional planning 
(governance); 

ix. equipped with service providing installations requiring only low inputs; 

x. offering energy security; as standard heat storage tanks offer supply for about 2 hours per m3 of 
storage, external supply or in-house fuel storage must be available; 

xi. used accordingly, which required adequate behaviour based on relevant knowledge, motivation 
and skills (management); 

xii. part of an efficiency enhancing energy supply system.  

The first three criteria primarily address the physical characteristics of the building in question, and since 
based on physics, they are the same throughout the European Union. The fourth criterion, although for-
mulated for reasons of service reliability, is similarly phrased in physical terms. Criterion five refers to the 
adequate use of the physical structures, and in our analysis on the information provision for this behalf. 
Finally, the sixth criterion addresses the overall energy supply system in which the households are embed-
ded. The criteria are formulated on a level general enough to be applicable across the board in Europe.  

The core method of analysis then consists of screening EUFORIE Deliverable D5.1 and its annex-
es for policy instruments addressing these criteria, considering those which do as promising in-
struments and, in combination, as promising instrument mixes. 

In the reminder of this Deliverable, the policies explicitly addressing these criteria have been identified in 
D5.1, with two consequences: the analysis in this Deliverable is limited to the countries analysed in D5.1, 
and as no data about the effectiveness of certain instruments in specific contexts (legal, institutional, polit-
ical majorities and traditions, or age, ownership and state of the building stock, etc.) are available, we clas-
sified policy strategies intentionally addressing these objectives as “promising”. Furthermore, policies sup-
porting technical innovations favouring energy efficiency of buildings are also considered as part of the 
promising category (Noailly 2012). Finally the physical minimum demands of making buildings more energy 
efficient are also used as a yardstick to identify policies which are not promising, or even counterproduc-
tive, be it in a planning, economic/fiscal or other policy context.  

Policy strategies supportive of enhancing the overall efficiency of household energy consumption are part 
and parcel of many but by far not all National Energy Action Plans (European Commission 2009; EUFORIE 
Deliverable D5.1 plus Annexes). As usual for the national implementation, a variety of means can be cho-
sen as long as they pursue and reach the same ends. This very fact rules out any the very existence of any 
“silver bullet policy mix”, and so does the diversity of climatic, building and institutional settings. To the 
contrary: if and how these conditions can be fulfilled in everyday life depends on a multitude of factors, 
such as the age and structure of dwellings, settlement structures, planning processes, income levels and 
human routines, habits, norms and preferences (Ameli, Brandt 2014), but also external factors like climate 
and institutions/administrative traditions. Such variations cannot be covered in a study focussing on the 
national level. Social norms are hard to influence by climate and energy related policies, and are thus hard-
ly addressed in the context of energy efficient dwellings (Allcott 2011). This is easier in the case of buying 
household appliances influencing the household electricity use. The assessment follows different but re-
lated rules to those for heat consumption and is discussed in a separate section (Mills, Schleich 2010). 
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The structure of the analysis (i.e. screening D5.1 and annexes using the criteria I to vi) is reflected in the 
results reported in section 3: in each subchapter we list policies identified as addressing the specific crite-
rion dealt with in the subchapter, from the countries analysed in D5.1 (this also illustrates that the system-
atique suggested and applied here is capable of capturing the empirical findings and suitable to structure 
them). As most policies address several objectives, and frequently more than one of the six criteria chosen, 
some more comprehensive policies have to be mentioned more than once, although we tried to limit men-
tioning a policy again to those cases where there policy obliviously has two or more objectives on the same 
level of importance (as defined in the country of origin). 

We have to highlight again that data on the effectiveness of individual policy strategies do not exist, and 
even if they did the different conditions of success would be prohibitive for any approach of standardisa-
tion or transferability: there are no “best solutions”. Instead the lists of instruments which have been 
promising under specific circumstances in the countries analysed can be read as a toolbox to get inspira-
tion from for a suitable design of policies and policy mixes in the respective socio-political context. 

 

3. Success factors for policy instruments 
Concluding from the literature, the physical logic and confirmed by the empirical data gathered 
and the analysis conducted, success factors have been identified in section 2. As for all instruments not 
only the choice of instrument as such, but its design and application are decisive for the effect, we 
highlight not only generally, i.e. under all conceivable conditions applicable success factors, but also 
mention those which refer to the process of policy development and implementation. Where it is known 
that success may be conditional on external circumstances for to the kind of instrument under discussion, 
these conditionalities are listed as success factors which apply to specific instruments. In the analysis, we 
follow the order of the success conditions identified in section 2. 
 

3.1. Capable of keeping heat within the building envelope, by means of 
isolated walls and roofs and adequate windows, doors and shutters 

In implementing the EU regulations, almost all countries have set efficiency standards for new build-
ings. However, the housing stock remains unaddressed by such regulations. 

o In many countries the legislation obliges all individuals undertaking a major renovation, alteration or 
system renovation to incorporate measures enhancing energy efficiency. The targets set, and the 
threshold above which such measures are mandatory varies between countries. In Finland, for instance, 
it refers to all projects requiring a permission and aims at cost-optimal levels of minimum energy per-
formance. With cost as a (variable) basis, Finland lags behind other EU countries in terms of energy effi-
ciency increases in the residential sector despite offering subsidies to stimulate renovation. 

o The Aid Programme for the Energy Renovation of Existing Buildings, Spain, supports integrated energy 
efficiency approaches, including measures improving a building’s thermal insulation such as the renova-
tion of windows and roofs. 

o Thermal rehabilitation of apartment blocks and single-family residences is foreseen in Romania, reflect-
ing the countries housing stock. 

o Building renovation measures in Latvia cover residential, central government and municipal buildings. 
The scheme is being changed from a 50% grant to a 100% low-interest loan, with the money flowing 
back used for additional measures; 35% of the loan can be waived if high energy efficiency achievements 
can be proven and repayment only starts after the measures have been completed so that they can be 
financed from the energy savings. The intention is that no up-front cost emerge, enabling willing house-
holds with insufficient capital to start a renovation (even with 50% grants) to get going. 
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o Energy efficiency enhancing renovation projects in multi-apartment building enjoy a 20% public co-
funding in Latvia. Beneficiaries have been individual flat owners until 2013. 

o In Germany, programs for thermal modernisation (including standards, building renovation programs 
and subsidised credit from the KfW) have a long history, but progress of acceptance is slow in residential 
building with rented flats due to the diverging interests of landlords and tenants (the situation where the 
landlord invests and only the tenant reaps the benefits), as in many Central European countries. 

o In the UK, the building renovations strategy aims at making building more thermally efficient through 
better isolation and improved air-tightness, stringent building regulations are a key element. The land-
lord-tenant tension was addressed by the Green Deal enabling private firms to offer consumers energy 
efficiency improvements to their homes at no upfront cost, and get back payments through instalments 
on the energy bill. An important side effect of this model is, that if tenants moved out and ceased to be 
the bill-payer at that property, the financial obligation didn’t move with them but moved to the next bill 
payer. In this way, the Green Deal differed from existing lending – it was not a conventional loan since 
the bill-payer was not liable for the full capital cost of the measures, but only for the charges on the en-
ergy bill. The Green Deal was cancelled in 2015 due to lower-than-expected participation despite its in-
teresting features. The additional tax relief system for landlords contributes to a situation where there is 
also no net or up-front cost to landlords. 

o Hungary has a national target for efficiency increases in the building stock; priority is given to measures 
affecting the most common type of housing, single family homes built in the Communist regime time pe-
riod. 

o The Italian income tax deduction scheme aims at reducing heating demand by means of overall upgrad-
ing of the building’s energy performance; it supports improvements of the building’s thermal insulation 
(replacement of windows, including blinds or shutters, and insulation of roofs, walls and floors); 

 
 

3.2. Equipped with low input service providing installations 
o The Aid Programme for the Energy Renovation of Existing Buildings, Spain, supports incorporation of 

equipment to individually measure heating and domestic hot water consumption. 

o The German approach is offering cheap credit and information to commercial house owners, hoping that 
market forces will promote energetic modernisation of installations, a strategy suffering from low ener-
gy prices. In some Federal States, in case of new buildings or major restorations, a fixed share of the 
buildings future energy consumption will have to come from renewable sources (regulations differ wide-
ly between Federal States and municipalities). 

Efficient heating systems like floor heating, boilers etc. 

o The Program of Building Rehabilitation, Spain, supports the renovation and maintenance of fixed instal-
lations and equipment of (mainly) residential buildings built before 1981 if the measures undertaken re-
duce the energy consumption be at least (certified) 30%. Main beneficiaries are property owners (indi-
vidual or associations). 

o The Aid Programme for the Energy Renovation of Existing Buildings, Spain, supports integrated energy 
efficiency approaches, including measures improving energy efficiency in thermal and lighting installa-
tions (including solar thermal) such as boilers, air conditioning equipment. 

o In the UK, the building renovations strategy aims at improving the efficiency of heating systems through 
the use of more efficient boilers. 

o In Germany, boilers older than 1978 have to be replaced by law, but there is no control or enforcement 
for this regulation. 
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Renewable solar energy providing systems (thermal and electric) 

o Promoting the use of alternative heating systems based on solar, waste wood or geothermal energy to 
complement or replace traditional heating systems (Romania) 

o The Italian income tax deduction scheme supports installing solar thermal panels; 

 

Renewable geo-energy providing systems (heat pumps, geothermal energy) 

o The Domestic Renewable Heat Incentive (domestic RHI), UK, is a Government financial incentive to pro-
mote the use of renewable heating system targeted at, but not limited to, homes off the gas grid. The 
scheme covers single domestic dwellings and is open to  homeowners, private landlords, social landlords 
and self-builders It pays beneficiaries a fixed amount of money for heat generated according to the heat 
source, calculated based on the expected cost of renewable heat generation over the next 20 years. 

o The Aid Programme for the Energy Renovation of Existing Buildings, Spain, supports integrated energy 
efficiency approaches, including replacement of conventional energy with geothermal energy in thermal 
installations. 

o Romania promotes the use of alternative heating systems based on solar, waste wood or geothermal 
energy to complement or replace traditional heating systems. 

o Heat pumps for detached and terraced houses are part of an energy efficiency obligation scheme in Fin-
land. 

o The Italian income tax deduction scheme supports replacing winter heating systems with condensing 
boilers or heat pumps, and replace electrical water heaters with heat pump water heaters. 

 

Renewable bio-energy providing systems 

Many of the national programs include support for biomass boilers, heaters and fireplaces as an in-
centive to make more use of renewable energies (although in fact – unlike legally – wood is not a CO2 

free energy source). However, this is not increasing energy efficiency, and can be detrimental to it. Before 
supporting such solutions a regional heat provision plan should be available, based on cost-
effectiveness considerations, which identifies which areas are best supplied with external heat (munici-
pal, district, settlement levels) and in which internal heating systems for all houses are preferable. 

Even where this is the case, the balance of supply and demand needs to be managed: if due to sub-
sidies biomass demand surpassed locally available biomass from sustainable production, either the im-
pact becomes negative, or – if there are limits to harvest – the efficiency suffers from longer, energy con-
suming supply chains. 

o Grants can be conditioned to generate co-benefits; in Romania a condition is that applicants have no 
duties to public authorities and have not violated environmental protection regulations. 

o The Domestic Renewable Heat Incentive (domestic RHI), UK, pays beneficiaries such as biomass boiler 
owners a fixed amount of money for heat generated according to the heat source, calculated based on 
the expected cost of renewable heat generation over the next 20 years. 

o The Renewable Energy for Heating and Cooling Support Scheme, Italy, supports (for private parties) the 
replacement of existing systems for winter heating with more efficient ones (condensing boilers), and 
the replacement and, in some cases, construction of new renewable- energy systems (heat pumps, bio-
mass boilers, heaters and fireplaces, solar thermal systems, including those based on the solar cooling 
technology). 

o Promoting the use of alternative heating systems based on solar, waste wood or geothermal energy to 
complement or replace traditional heating systems (Romania) 
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o The Aid Programme for the Energy Renovation of Existing Buildings, Spain, supports integrated energy 
efficiency approaches, including replacement of conventional energy for biomass in thermal installa-
tions, replacing conventional energy with biomass. 

 

3.3. Offering energy security 
As standard heat storage tanks offer supply for about 2 hours per m3 of storage, external supply or in- 
house fuel storage must be available. Examples are: 

o Subsidies for district heating providers, Hungary 

o Mandatory connection to local gas or district heat, Denmark 

o Support for installing electricity storage (batteries) in private households in Germany, to be combined 
with self-generated solar electricity. Such installation can, if spread widely, help buffering demand peaks 
and smoothen the integration of renewables into the electricity grid. Since the feed-in tariff has been 
decreased so much that it is lower now than electricity bought from the grid, the economic incentive has 
stimulated in particular owners of detached houses to install such energy storage capacity (not available 
for heat yet). However, the German government plans to tax self-used electricity, making the subsidised 
trend economically unfeasible. 

 

3.4. Used accordingly, which required adequate behaviour based on rel-
evant knowledge, motivation and skills (Management) 

Education 

Information and education measures are used in all EU member states, as required by the EU direc-
tives. Different kinds of information can be distinguished: pull information requires end users to seek for 
information, pull them out from homepages, workshops, seminars, training courses, etc.: consumers 
have to become active first to get hold of the information. This kind of information provision regard-
ing technology or funding is an excellent source for experts, but rarely used by households. If ad-
dressed to children e.g. in school, it may be helpful for awareness raising but will not influence house-
hold energy efficiency in the foreseeable time. 

Push information is delivered by authorities, agencies and companies to household without prior de-
mand articulation, e.g. by advertisements, TV shows, social platform network information or other cam-
paign elements. It has a number of difficulties of its own: consumers can hardly distinguish reliable 
information from hidden advertising and from weird internet posting, and to reach all addressees, the 
information cannot be very specific. 

A frequent argument for promoting energy saving (for labelling, eco-design, support for buying efficient 
equipment and renovating buildings) is the resulting cost saving, i.e. the rebound effect is used as an argu-
ment for the primary saving – maybe not the best possible and most logical argument. Overall, the hope 
that market mechanisms – information about cost saving guiding consumer behaviour – would be the most 
effective instrument have long been falsified by experience. This hope is one of the main reasons why a 
lot of information is intended to raise the environmental awareness in general but falls short on practical 
behavioural advice. 

This points to another way of classifying information dissemination: what is the message conveyed? First 
of all, a more-than-proportional part of the information focusses on electricity as compared to heat gen-
eration and management. Secondly, most information accompanies or points to available technologies 
and financial incentives (and is indispensable for their success), i.e. they are not stand- alone energy effi-
ciency education measures aimed at changing household energy management, but of a more explanatory 
and promotional role for other instruments. 
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However, there are limitations to  this approach:  if the matter to  be explained is complex and dy-
namic, good didactics cannot make it easier than it is – for instance, the regular change within the set of 
about 15,000 funding opportunities in Germany (loans and grants, tax benefits and technical support, 
with differing conditionalities and different modes of calculation, to be obtained from the national, state 
or municipal level, which can be combined or not) makes transparency impossible and expert courses 
are outdated within a year. According to our interviews with installation firms and energy efficiency con-
sultants, the online databases available to consumers to tailor-make a readout of the available support 
schemes at all governmental levels do not provide a legal planning and decision making base; they are 
neither always up-to-date nor indeed user-friendly. Consumers have to consult experts (and more expert 
involvement is foreseen by government in the process of receiving a grant or loan) at serious cost, dent-
ing deep into the support provided by the same government. 

Finally, the educational programs aiming changing household management in favour of energy efficiency 
often do not reach their clients due to high cost (participation in courses, workshops, etc.), wrong timing 
(household members in paid and unpaid work have different, but always limited flexibility) or difficult 
language (technical, economic). 

 

Information campaigns 

o Information to consumers, house owners and rental flat management companies is a key pillar of all 
efforts for energy efficiency in Germany (together with subsidised loans). 

o As energy efficiency and renewable energies are widely accepted in Germany, several leading companies 
in the household equipment, heating and sanitary installation sector offer training to their local contract 
companies, introducing new technologies and demonstrating upgrade potentials (B2B education & train-
ing). 

o In Spain, the energy efficiency and renewable energy citizen information service provides sources of 
information, accompanied by public outreach through advertising and communication campaigns. 

o The Latvian campaign “Let’s live warmer” is an integrated multi-media campaign, despite its title for 
energy saving, promoting the available information on housing insulation issues. It appeals to the quality 
of life in homes. 

o In Hungary, the public awareness raising campaign goes under the title “the price of energy”, a mainly 
economic argumentation. 

 

Energy audits 

Voluntary energy efficiency agreements and audits have a long tradition and brought good results in Fin-
land, but so far do not focus on households. In almost all countries they are foreseen, but do not neces-
sarily play a central role. 

o Energy audits in multi-apartment building receive a significant share of the annual energy efficiency sup-
port for households, which is more than 120 million € in Latvia. 

o In Latvia as well, energy efficiency and traditional city competition have been brought together in the 
annual contest to identify the “Best Energy Efficiency” Building” 

 

Efficiency labelling 

Energy efficiency labelling applies almost exclusively to electricity consumption and thus plays a lim-
ited role in overall household energy efficiency, but receives a more than adequate attention. This 
success figures published are in so far questionable, as other reasons like modernity (would producers 
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have offered outdated designs if they had not been discriminated by a low efficiency label?) are hard 
to disentangle from other motives. In particular the claim that lower bills have led to less consumption is 
implausible from an economic point of view. 

In particular the fact that overall household electricity consumption for appliances has not been de-
creasing has a number of reasons (demography, technical progress), but the rebound effect from money 
saved by energy saving is certainly one of them as it allows households to replace durable consumer 
goods like TVs before the end of their technical life span, buy additional appliances and use the ones 
owned more intensively. As these effects are considered in none of the  studies testifying for the effec-
tiveness of ecolabelling (and for eco-design alike), the success figures should be taken with a grain of 
salt. Overall, promoting energy efficiency but highlighting rebounds (i.e. savings) seems to be an inco-
herent strategy if not combined with energy taxation which keeps the energy cost for users of efficient 
equipment rather constant and provides incentives for laggards to catch up in order to escape increasing 
prices. 

Some of the least efficient products are off the market – it is an open question where this limit 
should be set, where the responsibility for environmentally benign behaviour of regulators and pro-
ducers ends and that of consumers begins. For instance, if European minimum conditions would be set 
based on the best national average and deviations from the minimum efficiency standard were sanc-
tioned, lagging countries might (correctly) feel pressurised, but could realise significant savings (for the 
resulting rebound effect see above). 

Where labelling is used, some conditions should apply: 

o Besides labels informing consumers on the electricity efficiency of appliances, boilers and heating sys-
tems could also be classified (although this may be more of an information for architects, installa-
tion firms etc. they share with consumers). 

o As an “A” label plus different numbers of “plusses”  has turned out to  be less effective, an over-
haul of the labelling system seems advisable; a ban on all products below class A would clear the 
ground for doing so. 

 

3.5. Built or renovated in a heat conservation and appropriation sup-
porting way, based on local or regional planning (governance) 

Energy certificates 

o In Germany, energy certification is part of a “Housing Pass” and must be presented to  all potential 
clients by the landlord when a flat is rented out, i.e. with any change of tenants. 

o In Finland, testified energy certificates have been one important item of governmental consumer in-
formation campaigns. 

 

Technical inspections 

o Technical inspections in multi-apartment buildings is a second field supported by the annual ener-
gy efficiency support for households, which is more than 120 million € in Latvia. 

o In Germany technical inspections have been mandatory for a long time – done by installation firms, 
they check the overall heating system efficiency once a year, and have significantly contributed to 
avoiding accidents. In addition, emissions are controlled by a chimney sweeper every second year. 

Land use planning 

Planning for new settlements, with roads and thus houses laid out to enhance heat conservation and ap-
propriation supporting way, for instance with large windows oriented southwards to capture solar warmth, 
or northwards to avoid this effect, depending on the local climate conditions. 
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While optimising spatial planning has long been an issue in urban planning and played a role in set-
ting up energy-efficient and renewable energy supplied settlements, it seems to play no role in the en-
ergy efficiency policies of member states. 
 

3.6. Part of an efficiency enhancing energy supply system 
An energy system within which significant amounts of heat escape unused into the atmosphere while 
nearby energy carriers are used to produce fresh heat is easily energy inefficient (depending on distanc-
es, transport modes and external circumstances). Making use of nearby heat sources is the probably 
most efficient way of providing heat to households. District heating (like in DK) offers even the possibil-
ity to completely phase out fossil fuels from household heat generation – a much more efficient solution 
than electric heating as it was promoted in some new Member States when they were still part of the 
Soviet Union. 

o Community Energy Saving Program, UK 
o Support for co-generation (combined heat and power CHP) is one element in the effort to reduce fossil 

fuel use in Germany, albeit so far underexploited. Such installation can cater for one residential build-
ing or for a block of such houses. 

o The Danish approach seems to be quite unique in the EU. Under the current legislative system, 
households have to connect either to a district heating or a gas supply net – connection is man-
datory, and thus the choice of the heating system is predetermined. The basic idea is to assess if 
enough heat sources are available at suitable distance, and then go for a distant heating network, and 
otherwise enforce the use of efficient and low-emission natural gas. This is probably the most effec-
tive system for enhancing system efficiency rather than efficiency at household level which can still 
lead to inefficiencies at a larger scale. 

 

Standards 

Building standards should not be set in stone, but be flexible enough to evolve with conceptual and tech-
nological developments. Legislation requiring an advanced state of the art, or even better the state of 
science and technology is open to such improvements, and what is the state can be pushed forwards by 
economic incentives. 

In all EU countries standards are set, implementing the EU directives and demanding that new build-
ings have to require near-zero energy standards. 
 

Economic instruments 

Financial support measures should be focussed on cost-effective, long-term sustainable solutions to ur-
gent problems (i.e. neither focus on fringe problems not support solutions which will have to be disman-
tled with future sustainability-enhancing system changes). They have to be regionally differentiated, 
shaped according to the prevailing institutional setting, and the level of incentives must be oriented by 
the local price levels to be effective. Energy efficiency criteria to be applied are: 

o Incentive effect 

o Affordability effect 

o Time horizon (for investments beyond the usual household calculation time horizon) 

In general, the public preference is for grants and subsidies, rather than for subsidised soft loans. Gov-
ernment policies set different priorities, preferring loans to grants, for more or less convincing reasons, 
like the ease of implementation by the banking sector (not really convincing), the limited funds availa-
ble (more a matter of political prioritising), the possibility of creating a rolling fund which lends out all in-
terest and payment for new energy efficiency programs (a point to consider) and the possibility for low-
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budget households to start energy renovation programs without up-front cost (a good argument). 

Tax modifications (income tax, VAT) are also potential economic instruments, but so far rather un-
used. VAT changes would have to be agreed on the EU level (legally and to avoid distortions of the EU’s 
internal market), and reducing VAT would dent on the EU budget. Similarly, income tax modifications 
rewarding energy efficiency investments remain hypothetical in most member states, but Italy, Spain and 
Finland have some experience to provide. 

o In Finland, taxpayers can currently deduct from their taxes 45% of the value of household service or 
maintenance work conducted at the taxpayer’s or his/her parent’s home, up to a maximum value of 
€2,000 per year (€4,000 for a couple). However, due to overcapacities in electricity generation, the elec-
tricity price is very low, and drags down the price of heating energy as district heating holds a high share 
in apartment blocks and it is argued that the heat is available anyway as a co-product from electricity 
production. 

o In Italy, tax deductions for the energy upgrading of buildings have been key drivers of energy efficiency 
improvements in the housing sector over the last ten years. Tax deductions can be claimed by all taxpay-
ers, including natural persons, professionals, companies family members living with the owner or pos-
sessor of the property and tenants holding a regular letting agreement. They reduce the personal or cor-
porate income tax with respect to measures taken improving the energy efficiency of existing buildings. 
Eligible measures include improving a building’s thermal insulation (replacement of windows, including 
blinds or shutters, and insulation of roofs, walls and floors), installing solar thermal panels and replacing 
heating systems (winter heating with condensing boilers or heat pumps, electrical water heaters with 
heat pump water heaters). 

Although the system is comprehensive and effective (it has been identified as best practice by the IEA), it 
has three downsides (1) the income tax base causes regressive effects (the higher the income and thus 
the tax rate the higher the tax savings), (2) the income tax is national and permits no regional differentia-
tion, and (3) it is expensive, so that the government plans changes to rationalise cost (which undermines 
the longer-term reliability criterion). 

o When discussing financial instruments, one prominent consideration has been how to avoid free riding 
effects. Doing so requires knowledge about not yet realised intention, which is hard to get and even 
harder to administer. From our point of view, this demand from economic theory is not necessary, even 
dangerous or at least counterproductive: whoever takes the financial support to implement efficiency 
enhancing measures does what was the intention of providing the incentive, regardless of her earlier in-
tentions – the direct link of investment and efficiency effect is unchallenged. Furthermore, making sup-
port conditional on earlier unwillingness to go beyond compliance is discriminating those who as first 
movers have been or would be willing to take initiatives which – in the interest of energy efficiency – 
have the potential to transform the market. Dropping this consideration will also help to minimise the 
administrative burden, thus reducing the cost of the overall programs. Tariff modification that worked 
are for instance: 

o The feed-in-tariff scheme for electricity from renewable sources in Germany is the oldest one in Europe 
and currently being dismantled to slow down renewable energy generation growth. Similar schemes are 
now implemented in most EU member states. 

o The progressive cost structure for household electricity consumption in some regions of Italy has led to 
substantive savings there. 

Overall, economic instruments play an important role in the political and scientific discourse, as for instance 
demonstrated by the EU-funded energy efficiency policy project CECILIA (2015) which strongly focussed on 
economic instruments (albeit without ignoring others). For the residential sector the main suggestion is the 
activation of market forces, with limited descriptions of the institutional settings required for the market 
forces to act as expected and hoped for. 
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Cost transparency 

Individual metering is a preferred measure and made compulsory by European legislation. Giving con-
sumers information about their actual energy consumption, even in real-time, was expected to motivate 
energy saving behaviour. However, it seems to have the highest impact amongst owners of detached 
houses, while the savings amongst tenants of multi-resident houses are rather small –the structure of the 
housing stock is decisive for the obtainable impact. So far, experiences are mainly from electricity meter-
ing, individual gas metering is spreading slowly. 

The reasons are easy to understand: smart meters that facilitate real time and tailored monitoring and 
feedback provide many advantages for energy companies and Distribution System Operators (DSOs) in 
terms of operation cost reductions; they rolled them out enthusiastically. The impacts on the household 
side are less clear: while real-time information about load dependent electricity prices can lead to 
time shifts in electricity consumption to save cost, it does not reduce energy consumption, on the 
contrary: saved money causes a rebound effect of additional energy consumption, which makes the net 
balance negative. 

Furthermore, the situation is different between electricity and gas consumption: while the elasticity of 
electricity consumption is limited by household convenience (cooking will not be shifted to low price 
periods in the night), but significant potentials exist to use electricity consuming appliances like washing 
machines in the night with automatic timers, the elasticity of heat demand is almost zero: neither room 
temperature nor showering will be adjusted to price fluctuations. 

Prominent programs include: 

o The Aid Programme for the Energy Renovation of Existing Buildings, Spain, supports integrated ener-
gy efficiency approaches, including incorporation of equipment to individually measure heating and 
domestic hot water consumption. For central heating serving more than one household, and for dis-
trict heating, individual metering has been made compulsory. 

o To improve performance, households installing metering and monitoring packages get an extra 230 £ 
for heat pump users and 200 £ for biomass boiler owners under the Domestic Renewable Heat Incen-
tive, UK. By 2020, 53 million gas and electricity meters in 30 million households will be replaced. 

o Individual metering of electricity consumption is the norm in Germany, but not (yet) of gas or dis-
trict heat consumption; cost transparency regulation obliges owners of rental flat to detail the infor-
mation provided to clients. Utilities offer extra services like distant metering or account manage-
ment. Reverse metering is spreading with local renewable energy generation to assess the feed-in 
tariff entitlement. 

o In Italy, the replacement of traditional by smart electricity meters started as a voluntary initiative, but 
has become compulsory in 2006. As gas meters are also smartening up following the regulatory 
framework, Italy is ahead of the European average in this field. 

 
Social and distributional aspects 

Economic incentives can have regressive effects which might undermine the acceptability of efficiency 
policy as such. Thus social concerns are not only an important issue in itself, but can also be decisive for 
the program implementation success. 

o The Spanish PAREER-CRECE Programme offers a money allowance, composed of a Base Aid and an Extra 
Aid, the latter for public housing, housing subsidised  for social  reasons and  urban regeneration areas, 
i.e. targeted at socially deprivileged housing conditions (for ambitious energy efficiency upgrades and 
comprehensive approaches). 

o To design effective policies, the difference between energy-supply affecting income poverty (not enough 
income to pay for energy supply) has to be distinguished from energy poverty (a too high share of ener-
gy in household expenditure), as for both situations the remedies are different. Where both overlap, 
both kinds of measures are needed to overcome the problem. 
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o Both forms of energy poverty have been an issue long discussed in the UK. Recent measures like the 
Warm Home Discount aim at the second form, by specifically reducing the electricity bill by a one-off 
discount of £ 140 during the winter heating period. Some suppliers offer reduced rates for low income 
households (in particular to those with a small child). 

o The second form of energy poverty is addressed by the UK Green Deal Home Improvement Fund, ena-
bling private firms to offer consumers energy efficiency improvements to their homes, community spac-
es and businesses at no upfront cost, and get back payments through instalments on the energy bill. 

o Regional distribution plays a role for social and for climate reasons; in Spain and Italy special programs, 
partly financed by the European Investment bank, apply to provinces most in need of support. 

o In Romania, a project funded by UNDP-GEF offers specialisation of architects, building engineers, quali-
fied auditors through training and postgraduate courses in energy efficiency of buildings to address en-
ergy efficiency in low-income household and communities. 

o Tax incentives, i.e. income tax reductions for efficiency increasing investments have a regressive effect 
wherever progressive taxation is in place; in Finland (unlike in Italy) the effect is limited by an annual cap 
per person. Compensatory measures are not foreseen. 

 

Housing structures 

Housing structures have predominant impact on the energy consumption during the use phase of 
50,100 or more years. So far, many EU member States subsidise detached house construction; in most 
Member States house ownership is a widely spread social demand (however receding in the younger 
generation, and often specific to a house designed to meet one’s personal need and taste. Inherited 
houses are often not seen as realising this ambition). 

In some countries, user-owned flats in the city play an important role, causing problems in energy effi-
ciency improvements in particular in those cases, when installations in multi-flat buildings are shared 
and can only be upgraded by joint decision (often, but not exclusively in cases where former rental flats 
were privatised). 

To limit energy consumption per household, subsidies for detached and semi-detached houses should be 
phased out, and those for terrace house in urban areas should be limited (a beneficial side effect would be 
less support to transport provoking settlement structures). This would also limit the living space per capi-
ta which through its permanent increase has massively reduced the absolute gains from reducing heat-
ing energy demand per square meter. Alternatively or complementary – but without the positive side 
effects – strict standards could be set for such dwellings, beyond the “almost zero” required by the 
EU. 
 
 

4. Conclusions 
The achievable effect of energy efficiency policies depends not only on the local or national circumstanc-
es and the policy instruments chosen, but also on the design of the instrument and the process of devel-
oping, implementing and adapting it, to degrees varying with the situation. 

Promising instruments and instrument mixes must fulfil the condition to be (1) capable of keeping heat 
within the building envelope; (2) built in a heat conservation and appropriation supporting way, based on 
local or regional planning (governance); (3) equipped with service providing installations requiring only low 
inputs; (4) offering energy security; (5) used accordingly, which required adequate behaviour based on 
relevant knowledge, motivation and skills (management); and (6) part of an efficiency enhancing energy 
supply system. 

Success factors 
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General success factors include 

o A motivated government not ideologically biased against specific instruments such as plans or standards, 
dedicated to respecting EU standards and going beyond to meet the Paris targets. 

o Using an instrument mix with special emphasis on building energy codes which have been demonstrated 
to have a significant effect on the improvement of residential  space  heating energy efficiency. They in-
clude e.g. energy performance standards, minimum thermal insulation standards including glazing and 
airtightness, and standards for the efficiency of fixed building services such as heating, lighting and con-
trols. Such regulatory policies have been found to have more impact than financial or informative in-
struments. One reason probably is that they ensure that the desirable energy performance of e.g. build-
ing components and (especially) heating equipment is achieved even when its purchaser has no manifest 
interest in obtaining particularly efficient products (due to either behavioural failure or lack of incen-
tives). 

o Effective multi-level governance permitting lower levels to test means of implementation in a niche, with 
the perspective of scaling up (in line with the subsidiarity principle, realised  for instance in Sweden and 
recently abolished in the UK). Scales reach from neighbourhood plan and local plans to reginal, provincial 
and national plans. 

o Sufficiently high energy prices (by government intervention in case of collapsing world market prices) to 
allow for a decent return on energy efficiency investment (social vulnerabilities need to be taken into ac-
count). 

o Competitive markets as a condition for informal and fiscal/financial incentives to be effective; in oligopo-
lic markets e.g. in the construction sector new buildings are rather are set up following established prac-
tice than making use of best available technologies BAT (housing construction in the UK was mentioned 
as one example in our interviews). 

o A national space standard limiting continuous growth of flat sizes is a main tool for limiting the energy 
consumption per household and to avoid the overcompensation of efficiency gains by increased heated 
area. Building standards and fiscal measures might be used to implement it. 

Other success factors refer to the process of policy development and implementation: 

o Stakeholder participation in design and implementation of policy measures helps public acceptance and 
easy implementation. 

o Continuous revision and improvement of an instrument during the implementation phase: Regulatory 
mechanisms need to be monitored, evaluated and updated regularly to remain in touch with societal 
trends and technical developments. 

o Smart integration of policy instruments into effective policy packages: larger energy savings are poten-
tially possible if measures aiming at technical, infrastructural and behavioural improvements are applied 
in combination, mutually reinforcing each other. 

o A building code or other forms of rules signalling the future direction of building regulations in relation 
to carbon emissions from, and energy use in homes can provide more regulatory certainty for the 
homebuilding industry, investors and households. 

o Easy procedures for changing energy suppliers can be an effective support in a competitive market, but 
need to be supported by information about both the possibilities and the performance of different sup-
pliers. National regulation should make sure that efficiency- conscious package deals carry the best eco-
nomic bargain. 

Finally, some success factors are instrument-specific, such as 

Standards 

Standards need to be monitored and updated regularly to remain in touch with technological devel-
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opments. Emphasising the best available technology BAT or – even better – the state of science and 
technology in building standards can introduce an inherent dynamic, like the top- runner approach can 
do for electrical and other appliances (the eco-design directive does not fully exploit this potential so 
far). Standards supporting the use of renewable energy include 

o Minimum solar contribution rules for hot water supply in new and renovated buildings 

o Minimum photovoltaic contribution standards to electricity supply 

o Product related rules and standards have individual problems to deal with, such as 

o Minimum efficiency standards for boilers: the wide variation across EU Member States would imply that 
all boilers usually built in had to be taken off the market in some MS. An EU-wide Top Runner approach 
in the Ecodesign Directive could implement that. 

o Compulsory replacement of old boilers above a certain age: This is long mandatory in a number of mem-
ber states including Germany, but there is no monitoring and enforcement which makes the regulation 
rather ineffective. 

o Periodic mandatory inspection of boilers: Implemented in a number of MS, with positive impacts on 
accident risks. Again, enforcement is the challenge, and matters of responsibility and liability are im-
portant. 

o Periodic mandatory inspection of Heating/Ventilation/AC (HVAC): see above 

o Mandatory heating pipe insulation: for obvious reasons, every cost-saving household and every installa-
tion form will take care of this. The only relevant case will be old houses not undergoing renovation. 
While probably feasible for multi-flat buildings, enforcement for single family houses is almost impossi-
ble. 

o Mandatory use of solar thermal energy in buildings: This is already the case in some Mediterranean 
countries and (for all kinds of renewables) in some German Federal States. Problems arising in multi-
owner buildings require an adequate legal basis for problem solving. 

 

Economic instruments 

o Economic incentives must be high enough to be effective, making investments into energy efficiency (for 
new buildings beyond standards, for renovations, CHP, or renewables) profitable. They should be target-
ed at actions which are cost effective from a collective point of view (e.g. avoiding externalised cost), but 
which would not otherwise have been undertaken by consumers (no free riding, no crowding out – but 
effects last only as long as payments are made and budgets should be sufficient to deal with higher-than-
expected demand to avoid frustrations). The level will be differing between countries, mainly according 
to disposable income levels– not GDP/cap, if households are the investors. Profitability can often not be 
achieved efficiently with one policy instrument but requires a combination of several tools such as 
grants, reduced interest (soft) loans and tariff reductions. Such packages can be effective incentives for 
measures to be taken by economic agents, beyond compliance. Subsidising energy audits and the pur-
chase of highly efficient appliances can also be an incentive, but could also be offered by banks as soft 
loans, repayable from the energy savings. 

o In order not to lose effectivity, fiscal incentives should be dynamic, linked to the overall income index 
(otherwise the incentive declines with raising income). Individual billing in multi-household buildings for 
instance is only an effective incentive if energy process are high enough. 

o Economic incentives must be set in a socially responsible manner. Instead of lowering energy prices for 
social reasons, adapting transfers and maintaining the efficiency incentive seems to be more promising 
without reducing social security (a package concept). 

o If energy efficiency gains lead to decreasing energy expenditure and thus to increasing rebounds, they 



EUFORIE WP 5: Consumers and Energy Efficiency 

24 

 

 

should be coupled with energy taxation which makes sure that the average energy cost is at least not 
sinking, and increasing for the laggards not making use of energy efficiency improvement opportunities. 

 

Education and information 

o Consumer education should focus on making people familiar with energy sensitive behavioural routines, 
in particular in the use of heat (for room heating and warm water). For this behalf, all members of a fam-
ily could be addressed (parents most effectively learn from their children), like in the case of “stop stand-
by” information. Product design plays a major role in this case. 

o Regarding information relevant for purchasing decisions, the target group should be analysed and the 
information specified. For instance, for durable consumer goods it is adults taking the decision, and for 
white goods women dominate while for technical equipment like TVs males have a higher influence (and 
are less energy efficiency sensitive). Communication linking efficiency to modernity might be more effec-
tive than emphasising energy saving potentials. 

o Training measures should not only target households and their in-house energy management, but also 
enhance the qualification of local authorities supervising standard implementation, and the respective 
businesses. 

As this overview of success factors has illustrated, energy efficiency improvements in the residential sector 
differ significantly between countries, be it EU Member States or beyond. No country can claim to “have it 
all got right” – there is ample opportunity for learning from each other. That is why exchanging experience 
and good practice, such as analysed in this report, is crucial. For instance the BigEE web portal (“BigEE – 
Your Guide to Energy Efficiency in Buildings”) is such a sharing tool, comprising an information instrument 
about design and technologies (how to upgrade to ultra-low-energy buildings, making them the standard), a 
policy guide (learning from advanced countries how to assist markets in becoming energy-efficient) and an 
appliances guide (how to get super-efficient appliances). While EUFORIE does not contribute to the third 
module, it offers elements for the first and a complement for the second, adding the policy framing, norms 
and standards, regulations and planning to the market focus of the BigEE policy guidance. Integrating both 
administrative and market-oriented approaches offers an opportunity to strengthen and accelerate the 
transition towards low energy, low carbon household performances throughout the Union. 
 

5. Counterproductive Factors 
o Falling short of implementing the EU targets like Finland, Romania, Croatia, Cyprus, Greece, and Portu-

gal. Most MS implement the Directive and nothing but the directive, only few make use of the possibility 
to set a number of more ambitious targets (Hungary, Italy, Spain, Denmark). As the directives lag behind 
what is technically possible and environmentally desirable (in particular after the Paris agreements), 
sharpening the standards in the coming revision is advisable. 

o Applying energy efficiency measures (standards, guidelines, financial incentives) to new constructions, or 
to major renovations (size matters – the UK took steps to exempt smaller renovations from efficiency 
standard application) without a clear program addressing the building stock. Spain sets such targets for 
the building stock and is among the MS with the lowest household energy consumption. 

o Using energy efficiency to enable lower energy prices for households and industry (Romania), pursuing 
the reduction of energy cost (Finland) and considering energy price a matter of competitiveness (Hunga-
ry). Economic considerations should not neglect the fact that instruments such as energy efficiency 
standards (e.g. Energy Performance of Buildings Directive) and energy pricing have been one of the main 
drivers of innovation. 

o Building sustainability indices aggregating energy, water and waste issues pose the risk of camouflage – 
progress in one field can cover-up deficits in another. A certified Building Pass with standardised catego-
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ries similarly informs households before renting or buying, but leaves less room for misinterpretations; it 
can be combined with ratings to allow for easy comparison, but should also include absolute figures. 

o A serious obstacle to achieving improved energy efficiency in the residential sector, not only to privately 
owned housing, is if house owners experience excessive administration and procurement procedures, 
delays and cost, as reported from Latvia. 

o Reliance on informational methods seems to be a safe receipt for failure – they can accompany other 
tools to enhance public acceptance but were found to be ineffective on themselves. 

o Economic incentives can be effective, but carry the risk of regressive effects. Enhancing social distribu-
tion problems can put energy efficiency policies at risk. On the other hand, regional and social targeting 
(overcoming energy poverty) may increase the standing of energy efficiency policies. 

 

6. One research suggestion 
Already two decades ago a Dutch study found that energy saving – energy costing about 2% of business 
expenditure – was not a paying investment, but if combined with resource efficiency, the balance was 
attractive (Gielen et al. 1996). Not narrowing down the horizon in case of cost problems but widening the 
perspective and increasing the ambition turned out to be the economically most promising solution. No 
such studies are available for the household sector; further research on this aspect is warranted. 

This refers in particular to studies not analysing changes in single behavioural traits but the transformation 
of complex household consumption habits which are not necessarily focussed on energy but in the course 
of transition will affect the energy consumption significantly. For instance, giving up auto-mobility leads to 
changing time schedules, mobility planning, meeting arrangements and the like – a social process as much 
as an individual decision.  

While the research deriving its hypotheses from the Theory of Rational Behaviour has often produced pre-
scriptions failing its intention, the Social Practice Theory can accommodate the complex social contexts of 
consumption decisions, but hardly leans itself to providing policy tools for change.  

The weakness of both bodies of theory and the need for a synthesis will be analysed and discussed, first 
elements presented and conclusions for policy instrument selection drawn in D5.3. 
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Abstract Improving residential energy efficiency is
widely recognised as one of the best strategies for re-
ducing energy demand, combating climate change, and
increasing security of energy supply. However, progress
has been slow to date due to a number of market and
behavioural barriers that have not been adequately ad-
dressed by energy efficiency policies and programmes.
This study is based on updated findings of the European
Futures for Energy Efficiency Project that responds to
the EU Horizon 2020 Work Programme 2014–2015
theme ‘Secure, clean and efficient energy’. This article
draws on five case studies from selected European
countries—Finland, Italy, Hungary, Spain, and the
UK—and evaluates recent energy efficiency develop-
ments in terms of indicators, private initiatives, and
policy measures in the residential sector. Our analysis
shows that the UK government has implemented a
better range of policies, coupled with initiatives from
the private sector, aimed at improving energy efficiency.
However, its existing conditions appear to be more

problematic than the other countries. On the other hand,
the lack of effective and targeted policies in Finland
resulted in increased energy consumption, while in Hun-
gary, Spain and Italy some interesting initiatives, espe-
cially in terms of financial and fiscal incentives, have
been found.

Keywords Energyefficiencypolicy .Residential sector .

EuropeanUnion . NEEAPs . ESCOs

Introduction

Energy efficiency is widely considered as the most cost-
effective way to enhance the security of energy supply
and to reduce the emissions of greenhouse gases. In fact,
the cheapest energy, the cleanest energy, the most secure
energy is the energy that is not consumed at all (EC
2016a). Furthermore, energy efficiency improvements
are thought to have the potential to support economic
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growth and social development, to improve occupant
health and well-being, and to enhance competitiveness
and investment opportunities (IEA 2014a).

In the last years, the European Commission has ac-
knowledged these benefits in a series of directives and
long-term strategy documents—such as the Energy Per-
formance of Buildings Directive 2010/31/EU, the Ener-
gy Efficiency Directive 2012/27/EU, the Energy
Roadmap 2050, etc.—by establishing a set of measures
for improving the existing policy framework of mea-
sures and promoting energy efficiency within EU. In
addition, the new 32.5% energy efficiency target for
2030 (with an upwards revision clause by 2023) agreed
on 14 June 2018 by negotiators from the Commission,
the European Parliament, and the Council1 put the level
of ambition of European energy efficiency policies into
sharp focus. These regulations and policy documents
have been mainly designed to meet the EU climate
policy goals, i.e. an 80% reduction of CO2 emissions
by 2050, but they are still not in line with the commit-
ments under the Paris climate treaty which would re-
quire even more efforts—so for the future stricter rather
than relaxed regulations can be expected.

The residential sector is one of the most significant
single sectors for energy consumption presenting high
cost-efficient potentials for mitigation, and it is conse-
quently vital to meeting the EU objectives towards a
low-carbon economy and energy system. Nevertheless,
recent years’ experience has shown that there are con-
siderable barriers to fully realise economically effective
and technically feasible energy savings opportunities
(Gillingham and Palmer 2014; Frederiks et al. 2015a;
EC 2016b; Knoop and Lechtenböhmer 2017).

In compliance with the Energy End-Use Efficiency
and Energy Services Directive 2006/32/EC (ESD) and
Energy Efficiency Directive 2012/27/EU (EED), Mem-
ber States are required to translate the energy savings
objectives into domestic and effective measures in their
National Energy Efficiency Action Plans (NEEAPs).
But there exists a wide disparity in terms of content,
level of detail in describing, and the level of ambition
about the energy efficiency instruments in place and
planned for the next years between Member States. At
the same time, the energy share of residential sector
strongly varies among countries due to different energy
infrastructures, climate conditions, energy resource
availability, income, economic structure (IEA 2014b),

dwellings’ characteristics, household characteristics
(Mills and Schleich 2012), lifestyles (Lorenzen 2012;
Thøgersen 2017), household behaviour (Lopes et al.
2012; Frederiks et al. 2015a), and other country-
specific conditions.

Therefore, the type of policy instrument suitable for
driving energy efficiency depends on many country and
sector specifics, and the circumstances determine which
policy instruments are more appropriate than others.

Although policy makers have a decisive role to play
in reducing energy consumption in the residential sector,
there are many other players that can stimulate energy
efficiency improvements:

& Energy utilities could provide advice and assistance
to energy consumers, technology development, on-
bill financing, etc.;

& Energy Service Companies (ESCOs), under an En-
ergy Performance Contracting (EPC) arrangement,
implement an energy efficiency project and use the
stream of income from the cost savings to repay the
costs of the project;

& National or local energy agencies promote training
and information campaigns to help people to save
energy and provide support to public administra-
tions in the preparation, implementation, and control
of energy efficiency policies;

& National or regional banks, public or private, might
develop specific packages for households to support
energy efficiency improvements, renewable energy
and broader green investments.

& Non-Governmental Organisations (NGOs) and con-
sumer organisations promote energy efficiency
through advice to and training of citizens, and by
acting as political pressure groups.

A comprehensive review of all energy efficiency
policies and private initiatives in the residential sector
of the European Union is beyond the scope of this (and
any other) paper, and given the diversity of local cir-
cumstances influencing the success of policy measures,
the authors do not try to identify a ‘best practice’,
let alone search for silver bullets or no one-size-fits-all
approach solutions. Nonetheless, the authors assume
that policy design matters, and try to identify some
meta-level characteristics found by comparing promis-
ing recent residential energy efficiency policies and
private initiatives in five case countries—Finland, Hun-
gary, Italy, Spain, and the UK.1 http://europa.eu/rapid/press-release_STATEMENT-18-3997_en.htm
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Most of the literature focuses on the analysis of the
energy efficiency policies by the type of instrument
(regulatory, economic, informational, etc.) without con-
sidering (i) the underlying determinants driving the de-
sign of a specific policy and (ii) the coherence among
policies creating synergies towards the achievement of
higher levels of energy efficiency. A recent review with-
in the context of energy efficiency policies mix in build-
ings (Rosenow et al. 2016) supports this view. In addi-
tion, to the best of the authors’ knowledge, the analysis
of the role of the private sector in supporting the national
government in stimulating energy efficiency invest-
ments in the residential sector has received little
attention.

The remainder of the paper is organised as follows.
Section 2 provides a brief literature review about energy
efficiency policies and barriers; the identified barriers
are used as basis for the subsequent analysis of policies.
Section 3 describes the data and method used in this
study; Section 4 illustrates data and information about
the residential energy sector with indicators of energy
efficiency; Section 5 analyses the main policy initiatives
implemented in the European countries under investiga-
tion addressing the barrier identified in Section 2;
Section 6 investigates the private initiatives that stimu-
late energy efficiency improvements; Section 7 offers
some hints regarding the effectiveness of the policy
packages implemented by presenting a cross-country
comparison of energy efficiency progress; and
Section 8 concludes by offering some explanations for
obvious policy failures on the national level, and by
deriving some meta-level success criteria for future Eu-
ropean residential sector energy efficiency policy.

A brief literature overview

Despite the proven cost-effective energy efficiency op-
portunities for reducing energy consumption and related
emissions in the residential sector, several studies con-
sistently indicate that a large potential for the existing
building stock remains untapped (see Gillingham and
Palmer 2014 for an overview). In addition, improve-
ments in energy efficiency do not regularly lead to one-
to-one reductions in energy consumption (Galvin 2014),
as energy efficiency gains alter the perceived cost of
comfort and may thereby generate shifts in consumption
patterns—a ‘rebound effect’ (Aydin et al. 2017). This
discrepancy between the expected/realised energy

savings and the optimal/actual investments in energy-
efficient technologies is often referred to as the ‘energy
efficiency gap’ or ‘energy efficiency paradox’, which
has been illustrated and examined in multiple articles
(York 1978; Stern 1992; Jaffe and Stavins 1994;
Schleich and Gruber 2008; Chai and Yeo 2012; Allcott
and Greenstone 2012; Kallbekken et al. 2013; Ameli
and Brandt 2015; Brown and Wang 2017; Gerarden
et al. 2017). There is a substantial literature on the
barriers to energy efficiency and on the importance of
appropriate policy responses and actions in overcoming
these impediments and stimulating investments (see
Gillingham et al. 2009 for an overview). Low levels of
investments in energy efficiency have long been associ-
ated with market failures, which are considered to be
among the most important barriers to energy efficiency
in the residential sector, assuming ‘rational’ (i.e. utility
maximising) behaviour. Commonly cited market fail-
ures include the following: (i) ‘credit constraints’ that
prevent consumers from investing in energy efficiency
solutions; (ii) ‘imperfect information for consumers’
about the energy savings from purchasing more energy
efficient products, thus undermining incentives to invest
in them; and (iii) ‘landlord-tenant problem’, that is when
landlords have little incentive to invest in the energy
efficiency of their properties, given that it is the tenant
who benefits from lower energy bills (Allcott and
Greenstone 2012). Thus, we analyse measures offering
financial facilities to encourage private capital invest-
ments and fiscal incentives indirectly reducing the cost
of investments, increasing consumer information, and
measures addressing the landlord-tenant problem.

However, there can also be a state or policy failure in
that plans, standards, and regulations are either not
ambitious enough or the enforcement is missing. To
cover this aspect, we address the energy performance
standards of new and existing buildings as a potential
obstacle and their improvement as an efficiency
opportunity.

More recently, several authors have supplemented
the state and market failure approach with insights from
behavioural economics and psychology. Behavioural
barriers such as heuristic-decision making, status quo
bias, loss and risk aversion, endowment effects, tempo-
ral and spatial discounting, and normative social influ-
ence offer a more realistic view of the consumer
decision-making process (Pollitt and Shaorshadze
2011; Gillingham and Palmer 2014; Sallee 2014;
Frederiks et al. 2015a). They are addressed by
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information promoting behavioural change, energy per-
formance standards, and specific measures for vulnera-
ble consumers and against fuel poverty.

Methodological approach

Data sources

This paper draws on research undertaken for the EU
H2020 project EUFORIE (European Futures for Energy
Efficiency), in particular on seven European country
reports (Finland, Hungary, Italy, Latvia, Romania,
Spain, and the UK)2 covering a wide range of policies
and private initiatives addressing energy efficiency in
the residential sector (D5.1)3 and their analysis (D5.2).4

Main EU laws, policies, and related documents (e.g. the
Energy Efficiency Directive 2012/27/EU) were taken
from public sources, mainly the EU law database.5

The in-depth analysis of the third NEEAPs and other
national policy documents is also based on D5.1 and
supported by literature sources (Bertoldi and
Economidou 2016; Economidou and Bertoldi 2018).

The country reports have been compiled with the
help of national experts and are based on their country
analyses. They had not only the language capabilities to
analyse national language information material, but also
the knowledge of where to find the appropriate infor-
mation. Additionally, in some cases, the collection of
information has been supported by interviewing exter-
nal stakeholder with expertise in the residential energy
sector and energy efficiency.

An extensive use was made of the Odyssee database,
which contains detailed data on energy consumption and
related CO2 emissions (Odyssee database 2017). Odyssee
data on energy consumption are complemented with data
on residential building stock taken from national statistics
databases. This is because there exists a strong correlation
between dwelling characteristics—age, tenure, type,

size—and the energy consumption and thermal efficiency
performance of buildings (Huebner et al. 2015; Trotta
2018a), in addition to household composition, income,
and behavioural traits (Danlami et al. 2015; Frederiks
et al. 2015b; Trotta 2018b). To keep the sample size
manageable, while ensuring a broad coverage of the Eu-
ropean countries, in this study we focus our analysis on
five countries: Finland, Hungary, Italy, Spain, and the UK.

Methodology

In order to provide a picture of the European Union and
the countries under investigation, we first introduce a
broadly accepted set of energy efficiency indicators used
by the International Energy Agency (IEA 2014b; IEA
2014c). Then, we examine the residential energy effi-
ciency policies in force by providing relevant informa-
tion about the promising strategies adopted by the coun-
tries under investigation.

The promising strategies were selected from the coun-
try studies based on assessment if they addressed the key
physical, social, and behavioural obstacles to increasing
domestic energy consumption known from the literature.
As no detailed data about the effectiveness of certain
instruments in specific contexts (legal, institutional, polit-
ical majorities and traditions, or age, ownership and state
of the building stock, etc.) are available, policy strategies
intentionally addressing these objectives have been clas-
sified as ‘promising’ (see EUFORIE Deliverable D5.2).

Since this paper is based on country data, we do not
discuss which obstacles should have been addressed by
what means, but describe which obstacles have been
addressed by which measures. Moreover, we analyse
the role of the private sector in stimulating the invest-
ments in energy efficiency and complementing Europe-
an and national public policies. In conclusion, we offer
some hypotheses explaining obvious policy failures on
the national level, indicating where there is room for
improvement, and draw some conclusions—albeit on a
meta-level—for EU residential energy policies.

The EU residential energy sector

The residential sector accounted for about a quarter of
the total final energy consumption in Europe in 2015.
This is only an EU average, and there exists a wide
disparity of the share of the residential energy sector
among countries due to climate condition, resource

2 http://www.utu.fi/en/units/euforie/Research/deliverables/country-
reports/Pages/home.aspx
3 Trotta, Gianluca and Lorek, Sylvia (2018). D5.1. http://www.utu.
fi/en/units/euforie/Research/deliverables/PublishingImages/
Pages/home/D%205%201%20_Stocktaking_of_instruments_
targetting_household_energy_efficiency.pdf
4 Spangenberg, Joachim (2018). D5.2. http://www.utu.fi/en/units/
euforie/Research/deliverables/Documents/D5%202%20Identification
%20of%20promising%20instruments%20and%20instrument%20
mixes%20for%20energy%20efficiency.pdf
5 http://eur-lex.europa.eu/homepage.html
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availability, energy infrastructure, economic structure,
and other country-specific conditions. For example,
among the countries under investigation, in Spain the
residential sector represented only 18.5% of the total
energy consumption in 2015, while in Hungary and the
UK it was 34.9 and 28.6%, respectively; in Finland it
represented 20%, while in Italy it was 27.9% (Odyssee
database 2017).

At EU level, the space heating consumption is as-
sumed to hold the largest portion of households energy
use representing 65% in 2015 (Odyssee database 2017),
followed by the electricity consumption for electrical
appliances and lighting (15.9%), water heating
(13.7%), and cooking (5.4%). A similar composition
of the energy consumption by end-use is found in Fin-
land, Hungary, Italy, the UK, but not in Spain where the
portion of space heating is lower and electricity con-
sumption is higher than the other European countries.

For each end-use, we selected the indicators of ener-
gy efficiency suggested by the International Energy
Agency (IEA 2014b; IEA 2014c), namely the final
residential energy consumption per stock of permanent-
ly occupied dwellings (at normal climate),6 the final
residential space heating consumption per floor area
1990–2015 (at normal climate), and the final water
heating, cooking, electrical appliances, and lighting con-
sumption per stock of permanently occupied dwellings.

While these detailed indicators do not fully explain
what is driving the changes in observed energy con-
sumption, they provide indications about recent trends,
and combined with implemented European and national
policy and private instruments aimed at reducing energy
consumption and CO2 emissions, they can provide some
guidance on the efficiency improvements achieved in
the residential sector and allow for cross-country
comparisons.

In order to compare the residential energy building
performance of the European countries under investiga-
tion, we use the final residential energy consumption per
stock of permanently occupied dwellings 1990–2015 (at
normal climate) as indicator (Fig. 1).

Finland had the highest residential energy consump-
tion per stock of permanently occupied dwellings in
2015 followed by Hungary, Italy, the UK, and Spain.

Although Finland, Italy, and Spain did not decrease their
consumption, in the European Union the final residen-
tial energy consumption per stock of permanently occu-
pied dwellings decreased by 21.8% between 1990 and
2015.

To build more detailed indicators of energy efficien-
cy, it is necessary to disaggregate data further, and to
understand which end-use has driven energy consump-
tion in the last years. The energy end-use consumption
data (e.g. space heating, lighting) are based on model-
ling or estimates (e.g. national surveys) as in large-scale
assessment it is not possible to measure the distribution
of residential energy consumption by end-use directly.

Figure 2 shows the final residential space heating
consumption per floor area 1990–2015 (at normal cli-
mate) for the European Union and selected countries
(kgoe/m2).

Space heating consumption per floor area decreased
in all Member States (on average) between 1990 and
2015 (Odyssee database 2017). The lower space heating
consumption per floor area could be explained by more
stringent energy efficiency requirements for buildings,
appliances, and heating technologies, partly due to the
progressive implementation of the Energy Performance
of Buildings Directive in 2002 (2002/91/EC) and 2010
(2010/31/EU). With the exception of the UKwhere high
potential for reducing space heating consumption exists,
no or small improvements have been found in the other
countries during the period under consideration.

However, it is important to note that this indicator of
energy efficiency for space heating do not provide any
information about the infrastructural components of en-
ergy consumption, such as for instance the construction
year of the dwellings. In fact, the age of a dwelling
usually affects its energy efficiency, and older homes
typically have poorer insulation than modern homes.
For example, as shown in Fig. 3, in the UK approxi-
mately 70% of the existing residential dwelling stock
was built before the first national Building regulations in
1965 that set up minimum standard for insulation en-
tered in force. Before this time, solid walls, un-filled
cavity walls, single glazing, un-insulated roofs, and un-
insulated floors were common construction features
(Dowson et al. 2012). On the other hand, Spain has
experienced a strong boom in construction in the last
years: approximately 30% of the existing dwelling stock
was built after 2000.

With regard to the others residential end-use efficien-
cy, on average the combined final energy consumption

6 ‘Normal climate’ or ‘climate correction’ is an adjustment to space
heating and cooling energy consumption to normalise the consumption
pattern over time by removing the impact of year-to-year temperature
variations (IEA 2014b; IEA 2014c; Odyssee database 2017).
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of water heating and cooking (per stock of permanently
occupied dwellings) decreased in the European Union,
Italy, Spain, the UK, and Hungary between 1990 and
2015 (Fig. 4), while the electricity consumption for
household appliances (and lighting) increased in the
European Union on average, in Hungary and Spain.

Policies and measures to remove energy efficiency
barriers in the residential sector

In the next paragraphs, we analyse the energy efficiency
policies that have been recently implemented in the
residential sector of Finland, Hungary, Italy, Spain, and
the UK, with reference to the barrier and/or specific
target addressed, as follows:

& Improving the energy performance standards of
buildings and energy-related products;

& Financial facilities to encourage private capital
investments;

& Fiscal incentives that indirectly reduce the cost of
investments;

& Measures addressing vulnerable consumers and fuel
poverty;

& Measures addressing the landlord-tenant problem;
& Increasing consumer information and promoting be-

havioural change.

The chapter shows that whereas there are quite a
number of informational efforts (5.6) and incentives
for energy efficiency (5.2, 5.3), hardly any country has
thoroughly analysed the obstacles and none had com-
prehensive policies to overcome them. To the contrary:
often other public policies are directly counterproduc-
tive to residential housing efficiency improvements (e.g.
policies to keep energy prices as low as possible to
stimulate economic growth). While standard setting
dominates (5.1), social aspects play a minor role (5.4).
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This chapter addresses the policy initiatives as identified
in the country studies directed at the obstacles identified
in the literature analysis, but does not discuss the miss-
ing policies that should be in place to eliminate these
hindrances. An overview of the policies discussed in the
next sections is provided in Table 1.

Improving the energy performance standards
of buildings and energy-related products

Standards for buildings and energy-related products en-
sure that the desirable energy performance of e.g. build-
ing components and (especially) heating equipment is
achieved even when its purchaser does not show interest
in obtaining more efficient products due to either credit
constraints or lack of incentives (IEA 2011).

Reviews of the literature on energy efficiency policy
shows that instruments such as energy efficiency stan-
dards have been one of the main drivers of innovation
(Noailly 2012), and the preferred policy option in the

European Union to address barriers to energy efficiency
(Bleischwitz et al. 2009). Broin et al. (2015) by using a
panel of 14 EU countries to estimate the impact of
efficiency policies affecting space heating demand in
the residential sector have found that regulatory policies
had a greater success than financial or informative in-
struments in the period 1990–2010. These findings are
in line with results from previous studies of Saussay
et al. (2012) and Filippini et al. (2014).

The Ecodesign Directive 2009/125/EC for Energy
Related Products (ErP) and the 2010 recast Directive
on Energy Performance of Buildings (recast EPBD,
2010/31/EU) are the main legislative instruments affect-
ing energy use and efficiency of energy-related products
and buildings in the EU, respectively. Both looked at
energy efficiency beyond the immediate point of con-
sumption, and entered into the design and lifelong ener-
gy use of household appliances, equipment, and new
buildings. As integral part of the EPBD, the Energy
Performance Certificates (EPCs) are an important tool
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to enhance the energy performance of buildings.
They include a report that assesses the energy
efficiency of a property and recommendations for
cost-effective improvements. These certificates en-
able consumers to obtain information about the
energy consumption of the dwelling they are going
to buy or rent and are mandatory in EU countries
each time there is a change of occupant or a sale.
While new buildings can be constructed to be very
efficient, the existing stock is predominantly of
poor energy performance, having mostly been built
before legal requirements concerning the use of
energy were introduced and when there were very
different expectations of thermal comfort. Further-
more, building components and technical systems
are subject to deterioration over time, resulting in
increased energy use to provide the same level of
energy service.

By law, EPCs can only be produced by an
accredited Energy Assessor. The accreditation
schemes protect builders, owners, landlords, and
tenants by making sure Energy Assessors have the
appropriate skills to carry out energy assessments,
and that EPCs are always of the same high qual-
ity. Nevertheless, the EPC schemes are not yet
fully implemented in all Member States nor suf-
ficiently enforced. Therefore, the EPCs’ quality,
credibility, and usefulness vary largely among
Member States, and there is still a need to further
support and set guidelines for the implementation
of the EPC schemes at national level (Arcipowska
et al. 2014). Today, performance certificates may
be understood in different ways from one Euro-
pean country to the next, and definitions and
certificate types can vary widely even within
countries.

Table 1 Overview of the energy efficiency policies in the residential sector

Finland Hungary Italy Spain UK

Improving the energy
performance standards
of buildings and
energy-related
products

• EPBD
• ErP

• EPBD
• ErP

• EPBD
• ErP

• EPBD
• ErP

•EPBD
•ErP

Financial facilities to
encourage private
capital investments

• The Warmth of the
Home Programme

• Thermal Account
• Thermal Account 2.0

• State Housing
Plan

• PAREER-CRECE
Programme

Fiscal incentives that
indirectly reduce the
cost of investments

• A general tax
reduction for
any household
services

• Tax deductions for the
energy upgrading of
buildings

Measures addressing
vulnerable consumers
and fuel poverty

• (Social bonus) • (Social bonus) • Energy Company
Obligation

• Warm Home
Discount

Measures addressing the
landlord-tenant
problem

• Regional Law
13/12/2013

• Landlord’s Energy
SavingAllowance

• Green Deal
• New Minimum

energy efficiency
standards

Increasing consumer
information and
promoting
behavioural change

• Completed roll
out of smart
meters

• Motiva

• Energy and Climate
Awareness-Raising
Action Plan

• No smart meters
• Energy Saving Trust

• Completed roll out of
smart meters

• Italian National Agency
for New Technologies,
Energy and Sustainable
Economic Development

• Roll out of Smart
meters by 2018

• Institute for the
Diversification
and Saving of
Energy

• Roll out of Smart
meters by 2020

• National
Environmental
Protection and
Energy Center
Nonprofit
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In a recent study commissioned by the DG Energy,
the ICF Consulting Group analysed the national frame-
works and systems put in place by Member States to
help deliver and achieve compliance with the Energy
Performance of Buildings Directive (EPBD) in relation
to the EPCs and the minimum energy performance
(MEP) requirements for buildings, building elements,
and technical building systems (EC 2015). Among the
countries under investigation, Italy received a higher
score in terms of compliance rate with the application
of MEP requirements and production and use of EPCs
placing fifth in the EU Member States’ ranking, follow-
ed by the UK (seventh position), Finland (tenth posi-
tion), Spain (13th position), and Hungary (15th
position).

Most of the Member States reported a high compli-
ance rate for MEP requirements. Spain and Hungary
failed to comply with the production of EPCs in rented
buildings, while Italy has not produced EPCs for public
buildings.

Financial facilities to encourage private capital
investments

Financial incentives can take many forms—grants, sub-
sidies, soft loan, etc.—and are commonly used to en-
courage energy efficiency improvements by lowering
inhibitive upfront costs faced by households.

In Hungary, themain financial instrument managed by
the central government to promote investments aimed at
furthering energy efficiency in households is a grant
scheme called the ‘Warmth of the Home Programme’.
The Warmth of the Home Programme was launched in
September 2014 and till date there have been five sub-
programmes implemented focusing on the following as-
pects: (1) the modernisation of heating systems (replace-
ment of inefficient heating boilers)—HUF 1.2 billion
(c.a. € 3.85 million); (2) support to the complex energetic
refurbishment of blocks of flats 2015—HUF 11.8 billion
(c.a. € 37.9 million); (3) the replacement of energetically
obsolete facade doors and windows 2014—HUF 876
million (c.a. € 2.8 million); (4) the replacement of ineffi-
cient refrigerators and freezers with new efficient ones
2014—HUF 780 million (c.a. € 2.5 million), and 2016—
HUF 1.5 billion (c.a. € 4.8 million); (5) the replacement
of inefficient washing machines with new efficient
ones—HUF 1.2 billion (c.a. € 3.85 million). All of them
provided co-financing up to a maximum of 40 or 50% of

the total expenses incurred by the households (Hungary’s
NEEAP 2014; UNFCCC 2016).

Due to overwhelming interest on the part of house-
holds, the sub-programme funds have been sourced out
fully after announcement, either within hours, or after a
few days the latest (Slezák et al. 2015). Over 85,000
households benefitted from these programmes, but the
allocated government budget (HUF 17.3 billion, c.a. €
55.7 million) did not satisfy all the requests from house-
holds. To meet the high demand, the Hungarian govern-
ment has recently announced that from the spring of
2018 the Warmth of the Home Programme will be
refinanced. Households can receive a reimbursement
of up to 40 or 90% of the total expenses incurred, and
in some cases (e.g. vulnerable households) they can
claim a reimbursement of up to 100%.

The Thermal Account, introduced by the Ministerial
Decree of 28 December 2012 ‘Renewable Energy for
Heating & Cooling Supporting Scheme’ (Legislative
Decree No 28/2011), is the first nationwide and the
youngest direct incentive scheme in Italy for projects
of energy efficiency improvements and the generation
of small-scale renewable thermal energy in buildings.
The Thermal Account supports the following projects:

& Energy efficiency improvements in existing build-
ing envelopes (thermal insulation of walls, roofs,
and floors; replacement of doors, windows, and
shutters; installation of solar screens);

& Replacement of existing systems for winter heating
with more efficient ones (condensing boilers);

& Replacement and, in some cases, construction of
new renewable energy systems (heat pumps, bio-
mass boilers, heaters and fireplaces, solar thermal
systems, including those based on the solar cooling
technology).

The scheme is addressed to both public administrations
and private parties (i.e. individuals, apartment block
owners, and parties with business or agricultural income).
The incentive covers part of the costs incurred and is paid
out in annual instalments for a period from 2 to 5 years
according to the actions implemented. Since its implemen-
tation in July 2013 until December 2015, eligible private
beneficiaries submitted around 17,407 applications, among
which approximately 8000 in 2015 (GSE 2015; GSE
2016). Approximately 0.54 Mtoe/y savings by 2020 are
expected to come from the implementation of the Thermal
Account in the residential sector (Italy’s NEEAP 2014).
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With the Ministerial Decree of 16 February 2016, the
new Thermal Account 2.0 entered into force the 31st of
May 2016. It provides incentives for € 900 million per
year, of which 700 for private sector and 200 for public
entities, over the next 5 years. The new Thermal Ac-
count 2.0 introduced simplified access mechanisms,
included the housing cooperatives in the list of private
eligible beneficiaries, introduced new types of improve-
ments subject to the incentives, and increased the reim-
bursement limits of the projects (65% of the total ex-
pense incurred). In addition, it states that private entities
should receive reimbursement of up to € 5000 (instead
of € 600) in one single instalment within 2 months from
the request submission.

In Spain, the Royal Decree 233/2013 of 5 April 2013
of the Ministry of Development approved the State
Housing Plan aimed at promoting the energy renovation
of residential buildings. The main functions of the State
Plan 2013–2016 were underlined in its preamble: ‘to
adapt the aid system to the current social needs and to
the scarcity of resources available, concentrating them
on two issues: the promotion of tenancy and the promo-
tion of rehabilitation and urban regeneration and renew-
al.’ The plan was funded by the Directorate General of
Architecture, Housing and Land (€ 2.311 million) and
the Autonomous Regions (€ 216 million). Measures
eligible for subsidy include the following: improving
the thermal envelope of buildings to reduce energy
demand for heating and cooling; installing heating,
cooling, domestic hot water and ventilation systems
and common building facilities such as lifts and lighting.
To qualify for subsidies, the building’s total annual
energy demand in terms of heating and cooling must
be reduced by at least 30% compared to the levels taken
before implementation of the measures, as demonstrated
by the energy certificate. Up to 35 or 50% of the eligible
costs of the action, with a maximum of up to € 11,000
per house or 100 m2 of the premises useful surface could
be claimed. Beneficiaries of assistance from this pro-
gramme include owners’ associations, groups of
owners’ associations, or individual owners of residential
buildings as well as public administrations and public-
law entities.

Despite a general positive valuation of the govern-
ment about the results obtained by the State Plan in
driving efficient renovation in buildings, many points
of criticism have been raised by different stakeholders.
In particular, a slow implementation of the Plan com-
bined with problems of communication and the lack of

widespread publicity dissuaded many potential appli-
cants from applying.

In combination with the State Plan, but more specif-
ically targeted to energy efficient retrofit measures in the
residential sector, the Ministry of Industry, Energy and
Tourism through the Institute for Energy Diversification
and Saving (IDAE) has recently launched the PAREER-
CRECE Programme ‘Aid programme for integral ener-
gy efficiency and saving projects in residential build-
ings’. It is a specific aid and financing programme
amounting to € 207 million that encouraged and pro-
moted the (i) upgrade of the energy efficiency in the
thermal envelope, (ii) upgrade of energy efficiency in
thermal and lighting installations, and (iii) replacement
of conventional energy by thermal biomass or geother-
mal energy in building thermal installations. Eligible
beneficiaries of the aids from this Programme are natural
and legal persons, owners of residential and hotel build-
ings, owners of single-family houses or sole owners of
residential buildings, associations of property owners or
associations of residential-building property owners,
and ESCOs. All types and beneficiaries were entitled
to receive a money allowance without consideration,
supplemented with a refundable loan, varying from 20
to 30% of the total investment costs. Aid could be
requested from the 5th of May 2015 to the 31st of
December 2016.

Fiscal incentives that indirectly reduce the cost
of investments

Fiscal incentives for the energy efficiency in buildings
include several measures to lower the taxes paid by
consumers and are one of the instruments that can be
used by Member States to promote and facilitate effi-
cient use of energy among domestic costumers (EED,
article 12 (2a)).

Fiscal incentives have been traditionally common in
Italy and Finland. Tax deductions for the energy
upgrading of buildings were introduced in Italy by the
Budget Law 2007 and are still in force. They consist of
reductions of IRPEF (personal income tax) and IRES
(corporate income tax) in respect of actions to improve
the energy efficiency of existing buildings, in particular
for expenses incurred to:

& Reduce heating demand by means of overall
upgrading of the building’s energy performance;
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& Improve the building’s thermal insulation (replace-
ment of windows, including blinds and fittings, and
insulation of roofs, walls, and floors);

& Install solar thermal panels;
& Replace winter heating systems (with condensing

boilers or heat pumps);
& Replace electrical water heaters with heat pump

water heaters.

The total deductible amount is then distributed over a
period of 10 years. These deductions have been key
drivers of energy efficiency improvements in the hous-
ing sector helping to achieve final energy savings of
1.066 Mtoe between 2011 and 2015 and are expected to
be the largest contributor of the final residential energy
savings in 2020 (Italy’s NEEAP 2014). In total, from
2007 to 2013, the intervention that benefited more from
tax deductions has been the replacement of windows
(including blinds and fittings), representing 56.2% of
the total incentive; it was followed by intervention for
efficient heating system (27.4%), replacement water
boiler (12.2%), multiple selection (2.6%), and overall
renovation (1.3%).

The tax deduction scheme has been renewed on a
yearly basis. Also, the Decree Law No 63/2013 (con-
verted by Law No 90/2013) increased the tax deduction
rate from 55 to 65%. This led to an increase of more than
one third of requests of tax deductions compared to the
year 2012 (when the rate was 55%).

The International Energy Agencymentioned this mea-
sure as a best practice at international level (IEA 2014c),
with specific reference to its role in spreading energy
efficiency culture at local level. Indeed, between 2007
and 2014, more than 2 million of interventions have been
realised, and in 2013 households had invested € 22
billion, with a cost of € 13 billion in terms of foregone
fiscal revenue (Concerted Action Energy Efficiency
Directive 2016).

A tax deduction for the labour costs incurred in replac-
ing, upgrading, and repairing the heating and electricity
systems of residential houses has been available in Finland
since 2000. The maximum amount of household deduc-
tion varied according to the year it has been claimed. The
house owner bears the first €100 of the labour costs and the
deduction is available for the taxation of both spouses. In
2017, the maximum credit that can be deducted is € 2400
per person, and it is available during the year when the
claimer has to pay an invoice to a service-provider com-
pany or to pay wages to someone he employs.

Measures addressing vulnerable consumers and fuel
poverty

The EED article 7 (7a) allows EU Member States to
include requirements with social aims in their Energy
Efficiency Obligation Schemes,7 as for example to
prioritise households in energy poverty or social hous-
ing. However, most of the Member States have not
translated this requirement into national legislation, if
not through one-off measures. The UK is one of the few
EU Member States where this problem is both
recognised and systematically addressed by means of
household support policies and energy efficiency invest-
ments (Bouzarovski 2014). The Energy Company Ob-
ligation (ECO), which started in 2013, is a government
scheme for Great Britain that placed legal obligations on
larger energy companies to deliver energy efficiency
measures to domestic premises targeted at low-income
and vulnerable households, and homes in low-income
areas. In particular, ECO has three distinct targets:

& The Carbon Emissions Reduction Obligation
(CERO) which focuses primarily on the installation
of insulation measures in hard-to-treat properties;

& The Carbon Saving Community Obligation (CSCO)
which focuses on the provision of insulation mea-
sures and connections to district heating systems to
domestic energy users that live within an area of
low-income;

& The Home Heating Cost Reduction Obligation
(HHCRO)—‘Affordable Warmth Group’—under
which suppliers provide measures that improve the
ability of low-income and vulnerable households to
affordably heat their homes.

The first phase of ECO, known as ECO1, ran from
January 2013 to March 2015, and the second (ECO2)
from April 2015 until March 2017; recently, the gov-
ernment announced that from the first of April 2017 the
scheme will be replaced with a new supplier obligation
(ECO3) that will run for 5 years.

Before the ECO scheme, several others obligation
schemes such as the Energy Efficiency Standards of
Performance in 1994 (for a review see OFGEM &
Energy Saving Trust 2003), the Energy Efficiency

7 Under the Energy Efficiency Directive, EU countries should set up an
energy efficiency obligation scheme. This scheme requires energy
companies to achieve yearly energy savings of 1.5% of annual sales
to final consumers.
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Commitment in 2002 (OFGEM 2002), the Carbon Emis-
sions Reduction Target in 2008 (OFGEM 2008), and the
Community Energy Saving Programme in 2009
(OFGEM 2009) were implemented in the UK for tackling
fuel poverty and lowering the pressure placed by energy
prices on low-income households (Rosenow 2012;
Rosenow et al. 2013). Alongside the obligation scheme,
the UK government introduced in 2011 the ‘Warm Home
Discount’ programme. It is a 5-year scheme, in which the
government, in collaboration with the electricity suppliers,
offers a one-off discount of £ 140 on the electricity bill,
usually between September and March, to private eligible
customers (low-income and vulnerable customers who
met their individual eligibility criteria and successfully
applied, and people in receipt of Pension Credit Guarantee
Credit). Since 2011, theWarm Home Discount has helped
around 2 million low-income and vulnerable households
(Department of Energy and Climate Change 2016a). That
is why the UK government has committed to continuing
this scheme until 2021 at current levels of spending—£
320 million per year rising with inflation.

Similarly to the Warm Home Discount, a ‘social
bonus’—that is a discount of the electricity bill each
year, dependent upon the use and number of people in
the family—is offered by the governments of Italy and
Spain to help people struggling to pay their energy bills.

Measures addressing the landlord-tenant problem

According to the article 19 of the EED, Member States
should take appropriate measures to overcome
misaligned incentives between landlords and tenants.
The landlord-tenant problem occurs when landlords
have little incentive to invest in the energy efficiency
of their properties, given that it is the tenant who benefits
from lower energy bills (Allcott and Greenstone 2012).
As a consequence, rental properties tend to be less
energy efficient than owner-occupied houses. This split
incentive between owners and renters is one of the
greatest barriers hindering the development of sustain-
able renovation of residential buildings in Europe, but it
has hardly been an objective of policy-making. In 2015,
on average in the European Union, 69.5% of the dwell-
ings were owner-occupied (own it outright and mort-
gagors), while the remaining were privately or social
rented (Eurostat 2017). Significant differences exist
among Member States: for example, in Hungary
86.3% of the dwellings, while in the UK only 63.5%,
were owner occupied in 2015. In particular, the private

rented sector has been growing in recent years in the
UK, and is at its highest level since the early 1990s. In
2014–2015, 19% (4.3 million) of households were
renting privately, while 17% (3.9 million) of households
lived in the social rented sector (Department for
Communities and Local Government 2015). Thus, a
significant portion of rented properties in the UK leaves
a considerable room for energy efficiency policies to
addressing the split incentive barrier. As result, in the
UK a combination of regulatory and economic instru-
ments has been established to tackle this issue.

In particular, the Landlord’s Energy Saving Allow-
ance (LESA) was a tax allowance introduced in 2004,
which let landlords claim on their tax return against the
cost of buying and installing energy efficient retrofit
measures such as cavity wall and loft insulation, solid
insulation, draught-proofing, hot water system insula-
tion, and floor insulation. Tax relief was for a maximum
of £ 1500 per property. This aid scheme applied until the
first of April 2015.

With the Green Deal (GD), the UK has been the first
European country that adopted an on-bill finance
scheme, designed to address, interalia, the split incentive
barrier. The GD, which came into force in the beginning
of 2013, allowed owners to install energy-efficient ret-
rofits at no upfront costs and enabled repayments to be
made through a charge on the occupants’ utility bills—
‘Golden rule’ (Economidou 2014). However, due to low
take up and concerns over industry standards, the gov-
ernment announced the end of funding for the GD in
June 2015.

On the other hand, the first of April 2016 the new
‘Tenant’s Energy Efficiency Improvement Regulations’
entered into force. While it is still the responsibility of
the tenant to ensure that the energy efficiency improve-
ments are funded and that no upfront costs should fall on
the landlord (unless he agrees to contribute), now the
landlord cannot simply refuse the permission for any
energy efficiency improvements requested by the tenant
without motivating its decision.

However, the situations in which a landlord can
reasonable refuse the consent to the proposed interven-
tions are many (Department of Energy and Climate
Change 2016b); initial evidence suggests that 58% of
tenants surveyed by letting agent PropertyLetByUs have
had requests for energy efficiency improvements re-
fused (Climate Change Committee 2016).

Starting from the first of April 2018, the new Mini-
mum energy efficiency standards (MEES) makes
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unlawful to let buildings (both commercial and domes-
tic) in England and Wales which do not achieve a
minimum Energy Performance Certificate (EPC) rating
of ‘E’. The landlord will need to ensure a property
complies with MEES before the lease is granted. But
in certain circumstances the landlord will have 6 months
after the lease is granted to comply. From 1 April 2023,
MEES will be extended to cover all leases, including
existing leases but only if the property has a valid EPC
on the relevant date.

In Italy, an interesting policy measure similar to the
UK GD has been implemented at regional level. The
Emilia Romagna region approved a legislative reform in
2013 (Regional Law 13/12/2013) that promotes energy
efficiency improvements in the social housing sector
and provides savings to the tenants at no upfront cost.
This policy has the double objective to both address the
split incentive problem and to help households living in
fuel poverty. The tenants renounce to part of the savings
to pay back the energy efficiency investment and the
ESCO (not a bank) is responsible for the energy effi-
ciency improvements. In this way, the energy efficiency
measures become economically sustainable and it is
possible to involve private investors. The contract be-
tween the company social housing and the ESCO lasts
12 years and it is renegotiable in case of further im-
provement interventions. The ESCO guarantees mini-
mum results and provides the report to the monitoring of
individual consumptions.

Increasing consumer information and promoting
behavioural change

Information and educational programmes typically aim
to induce change of the consumer’s behaviour by pro-
viding information about potential energy savings from
energy-efficient products or investments and by includ-
ing programmes to give feedback to consumers about
their energy consumption. The intention is that through
the provision of greater and more reliable information,
issues of uncertain future returns and asymmetric infor-
mation may be lessened (Gillingham et al. 2009). How-
ever, this reliance on the concept of ‘rational decisions’,
considering negative responses as irrational and
interpreting them as a result of information deficits,
leads to neglect other factors such as habits, routines,
social constrains, etc., and thus minimises the impact of
information provision by misguiding its focus.

According to articles 12 and 17 of the EED, Member
States shall take appropriate measures to promote and
facilitate an efficient use of energy by small energy
customers, including domestic customers. Furthermore,
Member States shall, with the participation of stake-
holders, including local and regional authorities, pro-
mote suitable information, awareness-raising and train-
ing initiatives to inform citizens of the benefits and
practicalities of taking on energy efficiency improve-
ment measures (Concerted Action Energy Efficiency
Directive 2014).

With the aim of guiding consumers to be more con-
cerned of energy efficiency in their purchasing deci-
sions, governments and energy agencies8 have intro-
duced in the last years a number of different mecha-
nisms, ranging from energy labels and energy perfor-
mance certificates to pure publication of information in
brochures and massmedia campaigns via internet or TV,
respectively. Their effectiveness vary depending on the
objective pursued, the obstacles present, and the way
they are integrated with measures addressing routines,
social norms and values, etc., and of course the technical
feasibility.

Of particular importance is the Energy and Climate
Awareness-Raising Action Plan (ECARAP) endorsed
by the Hungarian government in September 2015. The
plan identifies the main areas of action for the govern-
ment in the short term to foster a major change in the
awareness, attitudes, and values of stakeholders
concerning the use of energy and related to climate
change, as well as towards the necessary change of
related consumption patterns. The ones with the most
relevance to the household sector are (i) the promotion
of energy efficiency and energy conservation and (ii) the
realisation of new social and economic structures ac-
cording to the principles of resource efficiency and low-
carbon intensity. The intended main ‘messages’ of the
ECARAP are differentiated according to specific target
group based on age and level of income. Target groups
are selected so that activities can be specifically set for
the behavioural changes that are requested for a specific
group, rather than following a scattergun approach.

The shift in consumer behaviour towards energy
conservation measures can be also supported by the

8 Motiva in Finland, Italian National Agency for New Technologies,
Energy and Sustainable Economic Development (ENEA) in Italy, the
National Environmental Protection and Energy Center Nonprofit
(NKEK) in Hungary, Institute for the Diversification and Saving of
Energy (IDEA) in Spain, the Energy Saving Trust (EST) in the UK.
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installation of smart meters and more accurate billing
information (articles 9, 10, and 11 of the EED). By
providing real-time feedback, smart meters allow con-
sumers to take control of the energy bill, and to become
more aware of their actual energy consumption. Con-
sumers are then able to compare this feedback to previ-
ous consumption periods or benchmark values to detect
and implement energy efficiency options. The early
actor of the smart meters roll out has been Italy (com-
pleted in 2011), followed by Finland (completed in
2013); in Spain and in the UK the complete roll out of
the smart meters is expected to be by the end of 2018
and 2020, respectively, while in Hungary pilot projects
are still ongoing.

Private initiatives supporting public activities
towards energy efficiency

Beyond public programmes and policy instruments,
energy efficiency improvements in the residential sector
are supported by the private sector in a variety of ways:

& Initiating and implementing concrete actions, e.g.
through providing loans, investment and
implementing demonstration programmes, alterna-
tive solutions to low-energy buildings;

& Organising awareness-raising and information ex-
change programmes;

& Providing input to policies, analysing policies, and
initiating discussion.

Mobilising investments and actions from the private
sector is therefore essential to complement public activ-
ities and to contribute meeting the energy efficiency and
climate change goals. What motivates the private sector
is the possibility for profit. Shareholders tend to request
maximal dividends (institutional shareholders all the
more), and tend to reject ‘climate motivated’ actions.
Politics must make sure that the environmentally neces-
sary is also the economically desirable—that is the
justification for economic instruments and should be
our yardstick for their efficacy.

Energy service companies

Traditional utilities, start-ups, or cooperatives can all
become ESCOs, be it as the business model of a new
market agent or the new business model of an old

market agent. They all face certain obstacles, but differ-
ent ones due to their size, history, and corporate struc-
ture. The task of politics is to remove such obstacles,
even grant ‘launch platforms’ supporting the start into
unchartered territory during the pre-competitive phase.

The ESCO can be a natural or legal person that
delivers energy services and/or other energy efficiency
improvement measures in a user’s facility or premises—
such as project finance, engineering, project manage-
ment, equipment maintenance, monitoring, and evalua-
tion—and accepts some degree of financial risk in so
doing (ESD). These are usually made through Energy
Performance Contracts (EPCs), which are self-
reimbursing loans (i.e. that are repaid through savings).
The EPC is a contractual arrangement between the
beneficiary and the provider of an energy efficiency
improvement measure, where investments are paid for
in relation to a contractually agreed level of energy
efficiency improvement. Energy performance
contracting takes several different forms but all such
projects share the characteristic that the technical risk
is transferred from the client to the ESCO and that the
ESCO will not receive its payment unless the project
delivers energy savings as expected.

Despite the large economic energy saving potential,
the ESCO market in the residential sector is much less
developed compared to the industry, tertiary and public
sectors in the European Union, as indicated in several
reports and studies (e.g. Marino et al. 2011; Bertoldi
et al. 2014; Bertoldi and Boza-Kiss 2017).

Irrek et al. (2013) and Labanca et al. (2015) provide a
comprehensive overview of the barriers preventing a
large-scale application of the ESCO concept in the res-
idential sector: (i) the particularly high transaction costs
for ESCOs relative to the small amount of energy costs
and thus potential cost savings per single energy effi-
ciency service supplied; (ii) the landlord/tenant problem
and the decision-making processes existing in multi-
apartment buildings; (iii) the perception of the ESCO
as not a trustworthy organisation and the fear of house-
holds to become too much dependent on the ESCO; and
(iv) the difficulties for residential customers to under-
stand the ESCO model and the EPC financing and
contract and lack of information on the availability of
ESCO services.

The number of ESCOs, their market size, and the
type of services provided varies a lot among Member
States. Recently, Bertoldi and Boza-Kiss (2017) have
analysed the market development of the ESCO industry
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in EU Member States and neighbouring countries be-
tween 2010 and 2013. From their analysis, it emerged
that with the exception of Hungary (and according to
some experts also Sweden and the Netherlands), all the
EU MSs’ market grew during the period under investi-
gation, or remained stable as in the case of Finland.
Although the residential buildings were still not very
attractive for ESCOs, compared to 2010 more activities
were targeted to this sector.

In Italy, there were about 272 ESCOs in 2016, with a
market size of € 836 million, corresponding to approx-
imately 14% market share of the total energy efficiency
investments (Polytechnic University of Milan 2017).
Here, not many ESCOs couple energy services with
other functions. Within the ‘energy services’ area, the
most commonly offered service is the energy audit,
followed by concluded EPC contracts. Excluding ener-
gy services, the three principal functions of Italian
ESCOs are technologies for the generation and use of
thermal energy, CHP and CCHP systems, and efficient
buildings. The sectors covered by these businesses are
commercial, services, and partially residential, which
generate together the 76.7% of their total turnover; the
remaining share comes from the industrial sector
(23.2%), and a negligible portion from the agricultural
sector (Italy’s NEEAP 2014). According to the latest
Energy Efficiency Report of the Polytechnic University
of Milan (2017), although the total energy efficiency
investments in 2016 have been driven by the residential
sector (53%), the support of the ESCOs has been mar-
ginal. In fact, only 3.4% of the total energy efficiency
investments in the residential sector have been financed
by ESCOs. This means that the residential sector cov-
ered by ESCOs accounted for € 110 million,
representing 13.4% of the total investments made by
ESCOs in 2016.

In the UK, despite the fact that the ESCO market is
one of the most developed in Europe, ESCOs activities
have been mostly concentrated in the commercial and
industrial sector (Labanca et al. 2015; ENSPOL 2015a).
There are about 30–50 ESCOs active on the UK market
with an estimated market size of more than € 400
million: the major players are large international manu-
facturers of building automation and control systems but
a growing number of construction and property compa-
nies, smaller consultancies, and dedicated ESCO firms
started to populate the market in recent years. New
ESCO entrants and in particular utilities see it reason-
able to engage in the field of energy savings as they see a

serious national commitment to a low-carbon transition
(Hannon et al. 2013)—framed by the Climate Change
Act 2008—and an increased attention towards energy
efficiency in the residential sector. Alongside ECO,
which encouraged large energy suppliers to team up
with ESCOs in order to deliver energy efficiency mea-
sures to vulnerable households, the GD was expected to
set the necessary framework to open up the residential
market to ESCOs, but failed to achieve its purpose.

In Spain, the profile of the ESCOs is essentially that
of engineering, installation, and assembly companies,
some of which are associated with building heating
system maintenance companies, as well as with subsid-
iaries of building companies and electricity suppliers,
primarily. There is no agreement about the number of
ESCOs in Spain among local experts. The most likely
range of available companies is 20–60 with a market
size of over € 300 million (Bertoldi and Boza-Kiss
2017). About 80% of the registered companies provide
services in industrial activities and service buildings,
70% in residential sector, 65% in outdoor lighting, and
just 50% in cogeneration. Ninety-three percent of these
companies are SMEs, that is, they have fewer than 250
employees and annual revenue of less than € 50 million,
while 7% are large enterprises (Spain’s NEEAP 2014).
In the last years, the ESCO market for the residential
sector has benefited from the support of the IDAE-
managed programmes, BIOMCASA II, GEOTCASA,
SOLCASA, and GIT. However, the main aim of these
programmes is to promote renewable energy invest-
ments such as heating and cooling systems powered
by biomass, solar power, or geothermal energy, and only
to limited extent energy efficiency investments.

In Hungary, the complex refurbishment of residential
block houses has been a fast emerging market area for
ESCOs mainly due to state and municipal grants avail-
able for panel blockhouse refurbishment (Irrek et al.
2013). More recently, the market has experienced a
strong decline due to the instability of funding
programmes, financial crisis, and the collapse of the
construction sector. As a result, the 20–30 active com-
panies were reduced to 6 in 2013. Some ESCOs disap-
peared because of lack of business or decline of profits,
while other firms that had been active in construction or
consultancy before entered the market and succeeded
with providing new products in the form of ESCO
projects (Bertoldi et al. 2014).

In Finland, only five to eight are actually active
companies, with a market size of € 10 million. Pätäri
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and Sinkkonen (2014), by following a two-round Del-
phi study, analysed the reasons for the limited ESCO
market in Finland. The findings of this study indicate
that the generally weak knowledge about ESCOs and
their offerings is among the key reasons for the
immaterialised volume of activity in Finland. Like other
countries, the residential sector constitutes a minor share
of ESCO operations. Customers may regard ESCO
projects as complicated and time-consuming, and po-
tentially not ‘worth the trouble’.

Energy providers

The principal driver of the energy providers to deliver
energy saving activities is induced by regulatory mech-
anisms created by the ‘Energy Efficiency Obligation
Scheme’ (EEOS, article 7, EED) which calls on each
Member State to ensure that energy providers achieve
new savings each year from 1 January 2014 to 31
December 2020 of 1.5% of the annual energy sales to
final customers of all energy distributors. In the trans-
position of the EEOS into national law, the government
of Finland decided to adopt the ‘alternative approach’,
meaning that it opted to take other policy measures such
as energy or CO2 taxes, financing schemes and fiscal
incentives, voluntary agreements, etc., in order to
achieve an equivalent energy saving target, while Italy,
Spain, and the UK adopted a combination of both EEOS
and alternative measures (Bertoldi et al. 2015). In Hun-
gary, the EEOSwas initially planned but then it has been
withdrawn (Fawcett et al. 2018).

Differently from Spain, the Italian and the UK gov-
ernments placed legal obligation on larger energy sup-
pliers or distributors to deliver energy efficiency mea-
sures before the ones set by the EEOS. In the UK, the
Energy Company Obligation that ran from 2013 (see
BMeasures addressing vulnerable consumers and fuel
poverty^ section) was introduced as a successor to the
Carbon Emissions Reduction Target (CERT) and Com-
munity Energy Savings Programme (CESP) schemes
which ran from April 2008 to December 2012 and
October 2009 to December 2012, respectively. Within
the CERT, energy suppliers were required to achieve an
overall target of 293 million lifetime tonnes of carbon
dioxide (MtCO2) by 31 December 2012, while the
CESP required gas and electricity suppliers and electric-
ity generators to deliver energy saving measures to
domestic consumers in specific low-income areas of
Britain (for a comprehensive overview, please see

Rosenow 2012; Rosenow and Eyre 2013; Rosenow
et al. 2013; Rosenow and Eyre 2015). In Italy, theWhite
Certificate scheme entered into force in 2005 and was
imposed on electricity and gas distributors (DSOs) with
more than 100,000 users connected to their grid (from
2008, the obligated parties’ threshold was 50,000 users).
These parties are required to deliver yearly quantitative
primary energy-saving targets through the White Certif-
icates attesting the energy savings claims of market
actors as a consequence of energy efficiency measures.
All type of energy efficiency measures, apart from the
improvement of energy efficiency in power plants, and
all sectors are covered (ENSPOL 2015b). From 2005 to
2015, the White Certificates contributed to save
1.7 Mtoe in the residential sector, corresponding to
38.8% of the total final energy saved through this
scheme (ENEA 2016).

Compliance with European or national regulations is
not the only way to mobilise energy providers to take on
energy saving activities: market mechanisms, financial
incentives, funding opportunities, business retention
and development, and voluntary agreements are also
needed to stimulate energy providers to delivery energy
efficiency investments in the residential sector. Govern-
ments turn to energy providers to deliver energy effi-
ciency for several reasons. Energy providers have long-
standing commercial relationships with the end-use cus-
tomers, allowing them to influence energy saving activ-
ities in diffuse markets; they have the technical capacity
and infrastructure for delivering services in their area of
operations and they possess detailed information on the
energy consumption habits of their energy consumers.
However, revenues and profits of the energy providers
are directly linked to the volume of energy they sell: this
creates a powerful disincentive to deliver energy effi-
ciency solutions.

Even though in almost all jurisdictions we find ener-
gy providers active in some form of demand-side man-
agement or other types of programmes, this energy
efficiency activity seems to be only a window dressing
or driven by legal requirements. On the other hand, in
some cases, energy suppliers seem to be genuinely
attempting to develop and implement new business
models that incorporate energy efficiency, driven by a
non-traditional profit motive and a belief that it is the
right thing to do (Fawkes 2016).

In a study carried out in 2013, the International
Energy Agency identified several distinct types of ener-
gy saving activities that energy providers engaged in (42
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case studies in 19 countries). While advice and assis-
tance to energy consumers was the most common ener-
gy saving activity, in about one third of the case studies
energy providers offered or helped access financial in-
centives and in almost half of the case studies energy
providers disseminated information, educated con-
sumers, and promoted energy saving measures. Other
energy saving activities included comprehensive imple-
mentation, direct installations, replacing equipment, on-
bill financing, and technology development. For exam-
ple, in Spain, the Iberdrola’s Integrated EnergyManage-
ment initiative utilises an ESCO model to upgrade and
manage centralised heating and hot water systems in
residential apartment buildings. Through this activity,
Iberdrola finds and replaces older fuel-oil or coal-
burning boilers with more efficient natural gas installa-
tions, facilitating financing and then maintenance over a
10-year contract period.

In Italy, the Energy@home association funded by
Enel Energia (the biggest national electricity provider),
in collaboration with Electrolux, Indesit Company, and
Telecom Italia, has the mission of developing and pro-
moting technologies and services for energy efficiency
in smart homes based upon the interaction between user
devices and the energy infrastructure. Its goal is to
promote the development and widespread of products
and services based on the interoperability and collabo-
ration of the appliances within the household.

In Hungary, E.ON Hungária organised in 2015 for
the second time the ‘Energy Experience’ that is a large-
scale educational programme aimed at increasing ener-
gy awareness and knowledge of citizens with a special
focus to children and young people. Similarly, the pro-
vider ELMÜ-ÉMÁSZ offers two incentives and
programmes, namely ‘Energiapersely’ and ‘GREEN
and GEO tariffs’, both intended to increase household
energy efficiency and awareness. The former provides
tips and advice for daily energy-saving behaviours and
allows households to borrow energy meters; the latter
offers interest-free loans to households for installation of
solar energy systems.

Cross-country comparison of energy efficiency
progress

Figure 5 illustrates the energy efficiency trends in the
residential sector of Finland, Hungary, Italy, Spain, the
UK, and European Union over the period 1990–2015.

Energy efficiency is calculated as the ratio of final
residential energy consumption and the stock of perma-
nently occupied dwellings. Differently from Fig. 1
(BThe EU residential energy sector^ section), the cumu-
lative percentage variation from 1990 to 2015 and year-
to-year percentage changes are represented. The cumu-
lative percentage variation is the sum of the positive and
negative percentage changes of energy efficiency im-
provements from 1990 to 2015 using 1990 as the base-
line year (with the exception of Finland that is from
1995 to 2015), while the year-to-year percentage chang-
es represent the positive or negative percentage variation
of energy efficiency in comparison to the previous year.

In order to improve the readability of the graph, we
converted positive values to negative values and vice
versa. In this way, an upward trend represents an in-
crease in energy efficiency (otherwise, a negative value
would indicate an increase in energy efficiency).

The implementation of policies and other measures
to improve energy efficiency in the residential sector
does not happen into an ‘empty’ economic, political,
and social context. In addition, several other factors can
affect energy efficiency variations over time such as
energy prices, climate conditions, changing household
composition, behaviours, and lifestyles, larger homes
(average), more people living in urban areas, and re-
bound effects (e.g. Sudarshan 2013; Filippini et al.
2014; Ameli and Brandt 2014). Therefore, measuring
the direct causal effect of a policy or a range of policies
on energy efficiency improvements and what the out-
come would have been in the absence of interventions
can be very challenging (Ferraro 2009; Rosenow et al.
2016) and not accurate (Sorrell 2015). Thus, we simply
provide some indication of energy efficiency trends in
relation to the measures previously analysed. It is im-
portant to interpret these results with caution, given the
reliance on a macro energy efficiency indicator.

It can be noted from Fig. 5 that the energy efficiency
trends of the residential sector among countries are very
diverse. While some countries show an upward and
quite linear trend (the UK, and the EU as a whole),
others show variable results (Finland, Italy, Spain, and
Hungary).

In the UK from 1990 to 2015, energy efficiency in
the residential sector improved by 31%, in total. In other
words, from 1990 to 2015 energy efficiency improve-
ments produced energy savings of 1.19% on average per
year. While from 1990 to 2001 energy efficiency im-
provements have not been able to offset increasing
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demand of energy, from 2001 to 2015 there has been
significant progress. The Energy Company Obligation
that ran from 2013 and some of its predecessors—the
Carbon Emissions Reduction Target (2008) and the
Community Energy Savings Programme schemes
(2009)—combined with measures addressing the
landlord-tenant problem and fuel poverty, certainly con-
tributed to this positive trend. In fact, half of the total
energy efficiency improvements have been achieved
from 2008 to 2015. Compared to the period 1990–
2007, from 2008 to 2015 households in the UK con-
sumed in total 16% less energy for satisfying their needs
for energy services, such as electrical appliances, light-
ing, water heating, cooking, and space heating.

Finland, Italy, and Spain show a non-linear but similar
trend. Whereas a downward trend is observed before
2006–2007, a slightly positive trend is observed after
2006–2007. This result may reflect the increasing efforts
of Member States to translate EU requirements (e.g. Di-
rective 2006/32/EC) into national energy efficiency poli-
cies and investment opportunities for households. In abso-
lute values, compared to Finland and Spain, the energy
efficiency improvements in Italy contributed to higher
savings; tax deductions (since 2007), financial incentives
(Thermal Account of 2012), compliance rate with the
application of MEP requirements, and ESCOs activities
might have influenced this result. Despite progress in the
last years, the total effect of energy savings provided by
energy efficiency improvements on energy consumption is
still negative and far from the EU average.

In Hungary, from 1990 to 2015 the final household
energy consumption per dwelling varied from 2.01 (toe/
dwellings) to 1.63 (toe/dwellings). The policies and
measures analysed that have been implemented in the
last years do not support any conclusion in this regard.
However, the intuition here is that reduction of energy
consumption might have mainly been driven by other
factors rather than actual energy efficiency investments.
Energy bills are a fundamental component of personal
finance of Hungarian households and a considerable
number of the population live in a fuel poverty condi-
tion—and thus being unable to finance energy efficien-
cy investments (Fellegi and Fülöp 2012; Team and
Baffer Team and Baffert 2015). In addition, one fourth
of households accumulated debt towards energy utility
companies due to steadily increasing price of imported
natural gas (Fülöp and Kun 2014; Slezák et al. 2015).
On the other hand, there is also evidence suggesting an
increasing attention of households to energy efficiency
solutions. For example, the 2014 edition of the Energy
efficiency barometer (Fülöp and Kun 2014) found that
from 2004 to 2014 about 64% of the households per-
formed some kind of energy efficiency investment such
as insulation, update of the heating system, and replace-
ment of windows. Also, the rapid end of funds allocated
by the Warmth of the Home Programme confirms the
willingness of households to improve their energy use
and living standards.

At EU level, the trend is linear and positive. Most of
the energy efficiency progress have been achieved after
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2006. One explanation for this positive trend is the
increasing role of energy efficiency in shaping the EU
strategic objectives and policy agenda. It was in 2006
that the European Union implemented the first major
wide-reaching piece of legislation on energy efficiency,
commonly referred to as the Energy Services Directive
(Directive 2006/32/EC). This directive was followed by
the Ecodesign Directive in 2009, the Energy Labelling
Directive in 2010, the recast Energy Performance of
Building Directive in 2010, and the new Energy Effi-
ciency Directive of 2012 that is still the most important
legislation currently in force establishing a common
framework of measures for the promotion of energy
efficiency within the European Union.

Conclusion and implications for energy policy

This study builds on the EU Horizon 2020 project
‘European Futures for Energy Efficiency’ and provides
insights on the different energy efficiency strategies
adopted by some EU Member States to remove barriers
and stimulate energy efficiency investments in the resi-
dential sector.

In particular, we analysed private initiatives and pol-
icies implemented in the residential sector over the last
years in Finland, Hungary, Italy, Spain, and the UK.
Since it is not possible to show a causal relation between
energy efficiency trends and differences on the basis of
indicators (our means of assessment), we conducted an
analysis of the policies implemented, combined with
private measures targeting energy efficiency in the res-
idential sector. While not indicating mechanical causal-
ities, this analysis further improves the understanding of
the country-specific conditions and actions. With the
development of a framework taking into account multi-
ple actors and both quantitative and qualitative informa-
tion in the evaluation process, we contribute to a com-
prehensive analysis and enhanced comparability among
case studies.

Country level insights

When compared to what has been achieved in the last
years in Finland, Spain, Italy, and Hungary, the UK
government’s set of energy efficiency policies targeted
at the residential sector appears to be more effective. We
argue that its more balanced character, together with the
participation of and obligations for private actors have

been decisive for this relative success. In particular, the
legal obligations placed on energy suppliers to deliver
domestic energy efficiency programmes are part of a
holistic policy package with a medium-term framework
addressing many aspects of energy efficiency in the
residential sector. The motivation for this rather ambi-
tious approach appears to be a domestic one: the UK
residential energy sector is more problematic than the
European average. In particular, the prevalence of older
dwellings in the national stock, built to lower standards
of energy efficiency, combined with a high share house
ownership among the less affluent sectors of society and
the dominant role of the private sector in the housing
rental market leaves larger untapped potential for im-
provements than in the other countries under investiga-
tion. Due to the significant energy efficiency improve-
ments at a faster pace than the EU average since 2007, in
2015 the energy use by households in the UKwas in line
with the EU average.

It is currently unclear how Brexit will influence fu-
ture energy efficiency policies in the UK. The impor-
tance of energy efficiency improvements in the residen-
tial sector will probably prevail, as reducing household
emissions is an important means contributing tomeeting
the national emission reduction targets codified in the
2008 Climate Change Act. On the other hand, assuming
that the UK leaves the common market after Brexit, the
UK will not be obliged to transpose the EU Winter
Package into national legislation, in particular not the
extension for the period 2021–2030 in article 7 of the
proposed new Energy Efficiency Directive. This means
that progress will slow unless a strong national energy
efficiency strategy replaces the EU legislation as a driver
of efficiency improvements.

In Finland, improvements of energy efficiency in the
residential sector seem not to have been a priority for
policymakers, although Finland has the highest energy
consumption per capita and the highest space heating
demand per dwelling in Europe. Beyond a general tax
reduction for any household services, no real economic
incentives have been provided to stimulate energy effi-
ciency investments in the last years. Issues like fuel
poverty and the landlord-tenant problem have not been
taken into account in the national energy efficiency
strategy, and the private sector remains a marginal play-
er. Therefore, it comes as no surprise that the residential
energy consumption per stock of permanently occupied
dwellings did not decrease within the period 1995–
2015. One possible explanation for the lack of political
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commitment is the policy makers’ focus on the energy-
intensive industries representing almost half of the en-
ergy consumed in the national energy sector.

Also in Spain, the residential energy sector seems not
to have been at the top of the energy saving agenda;
instead, the attention has been focused on the transport
sector representing about 40% of the energy consump-
tion. But as opposed to Finland, in Spain the residential
energy sector is one of the most efficient in Europe,
mainly because of the modern building stock and the
low level of space heating demand (however, due to the
economic crisis, a significant share of the modern build-
ings is standing idle). In addition, with the State Housing
Plan 2013–2016 and the PAREER-CRECE Programme,
both the national and local governments have recently
allocated a significant share of the budget for energy
efficiency and saving projects to inhabited residential
buildings.

In Hungary, with the Warmth of the Home Pro-
gramme, the government provided financial incentives
to households ranging from the replacement of ineffi-
cient appliances or obsolete facade doors and windows,
to complex energetic refurbishment of blocks of flats.
The success of this policy measure has been witnessed
by the rapid exhaustion of funds allocated (in other
words: the programme was underfunded as compared
to demand). In order to increase energy awareness,
large-scale educational programmes targeted to specific
groups have been provided by both the government
(ECARAP) and the energy providers E.ON and
ELMÜ-ÉMÁSZ. However, there is still room for im-
provement: implementing policies incentivising energy
efficiency investments could reduce domestic energy
consumption, alleviate fuel poverty, and improve health
and thermal comfort (Poortinga et al. 2017), while re-
ducing the dependence on Russian gas.

Italy offers some interesting policy initiatives in
terms of fiscal and financial incentives. The tax deduc-
tion scheme (in force since 2007) has proven to be very
effective in attracting more investments than what it
actually cost in terms of foregone fiscal revenue. In
addition, since 2012, the Thermal Account has provided
substantial incentives for energy efficiency (and also
renewable energy) investments. Subsidies covering part
of the expenses for renovation will be available until
2021. Benefits from these policy measures are partially
exploited by ESCOs. These measures and activities, and
the resulting energy efficiency improvements since
2007–2008 may have contributed to curb the negative

trend of energy savings. However, these measures have
not been developed into a comprehensive policy pack-
age addressing all the aspects of the residential energy
sector.

European perspectives

It may be surprising that the EU member states
analysed, despite a shared ambitious EU residential
energy policy, have highly different levels of per capita
or per dwelling household energy consumption. The
reasons revealed by our study show that this is to a large
degree influenced by policies of the last decades, as the
housing stock is a lasting legacy of such decisions. For
instance, governmental preferences for large uniform
housing blocks in the socialist countries led to settle-
ment structures different from e.g. the UK where the
1980s policies supporting house ownership still shape
the dwelling landscape and the occurrence of energy
poverty to a significant degree. More recent policies
were found in Spain and Finland—in both countries
governments focussed their climate mitigation efforts
on other, more dominant sectors, transport in Spain
and industry in Finland. Furthermore, economic dynam-
ics play a role: the recent construction boom in Spain led
to a significant share of the housing stock built accord-
ing to advanced energy standards, unlike in the UK or in
Finland.

Finally, answering our research question, policy
design matters, if only in terms of meta-level criteria:
an optimal policy strategy aiming at improving energy
efficiency in the residential sector should seek to im-
pact different barriers and target segments through a
holistic approach pursuing multiple goals coherently,
mutually supporting each other. However, as the bar-
riers are diffuse and policy mechanisms rarely operate
effectively in isolation (Sovacool 2009), a holistic
approach must be based on a thorough analysis of
the local and national situation. Only then the hope
for synergies (IEA 2005), making the combined im-
pact larger than the sum of isolated effects, may be
realised. This implies that a comprehensive energy
efficiency policy strategy is determined by the degree
to which the design of policy mixes address the bar-
riers identified. Our study has provided some examples
for such relatively successful strategies. We could also
illustrate that an energy efficiency policy package
tends to be more effective if it is maintained over the
long-term. Therefore, the 2021–2030 Integrated
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National Energy and Climate Plans (EC 2016c) which
will replace the NEEAPs and the National Renewable
Energy Action Plans (NREAPs) provide an opportuni-
ty for Member States to think up new energy efficien-
cy policies with a longer perspective.

In addition to policy packages, engaging the private
sector is acknowledged as being central to ensuring
long-lasting impact. As such, private initiatives do not
duplicate governmental energy efficiency measures in
the residential sector, but rather augment and strength-
en them (Haney et al. 2010). A long-term policy
horizon is a necessary, but not sufficient condition
for mobilising private investments in energy efficiency
in the residential sector. While it could strengthen the
confidence that there will be money to be made
through efficiency in the longer run, justifying invest-
ments and a rethinking of business models, the latter is
still challenging. The cliché ‘the cheapest energy is the
energy not consumed at all’ may be attractive to
residents, but is a deterrence to business: there appears
to be nothing to sell, and thus no profit to make
(Fawkes 2016). In their current business model, energy
providers cannot decouple utility profits from energy
volumes and energy service companies do benefit
from economies of scale when selling energy efficien-
cy solutions to households.

While coherent public policies and business invest-
ment are indispensable, the reductions in household
energy consumption needed to reach the Paris climate
goals are unlikely to be achieved from interventions
designed to retrofit buildings alone. Studies on house-
hold energy use have found a high variability in energy
consumption across identical houses, implying that the
occupants are the third decisive agent and their behav-
iour can be as important as building physics (Santin
et al. 2009). Beyond efficiency, including sufficiency
principles into policy design for a good quality of life
could contribute to reducing energy consumption: en-
ergy efficiency and energy sufficiency are complemen-
tary approaches to energy saving (Thomas et al. 2015;
Bertoldi 2017; Samadi et al. 2017). Given the different
obstacles in different circumstances, any approach of
standardisation or transferability of approaches would
be futile: there are no ‘best solutions’. Instead, the lists
of instruments and their design which have been prom-
ising under specific circumstances in the countries
analysed can be read as a toolbox to get inspiration
from for a suitable design of policies and policy mixes
in the respective socio-political context.
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