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Abstract

To reach the target of an almost carbon neutral building stock
in the European Union by 2050, as proposed by the low-car-
bon roadmap, it is crucial to include all residential buildings
into these efforts. However, at the moment, only few energy
efficiency (EE) policies in Europe focus on or actively include
low-income households (LIH), which represent about 17 % of
households in the EU (as defined by earning less than 60 %
of their respective national median equivalised disposable in-
come). Social policies to alleviate the precarity of fuel poverty
exist in nearly all Member States. Though these policies may be
successful in alleviating fuel poverty, they can actually counter-
act the incentive for investing in EE.

This paper stems from research performed by the authors for
the ITRE Committee on EE policies for LIH (EP, 2016). In this
paper, we analyse the current EE policy landscape in the EU
and its Member States with regard to how they address LIH.
After presenting barriers to efficiency in households, we refer to
the capability of EE policies to remove specific barriers for EE
investments in LIH, as well as their environmental, economic,
and social benefits. These benefits are often discussed as “mul-
tiple benefits” of EE and include, beyond their contribution to
the achievement of energy and climate targets, positive impacts
on employment, GDP, competitiveness or energy security and
beneficial social impacts as e.g. alleviation of fuel poverty, bet-
ter health and well being or an improved living comfort. We

then give recommendations for future policy design in the
EU Member States and the recast of important EU Directives
(EED, EPBD, Eco-Design and Energy Labelling Directives),
while considering special design elements for LIH without ne-
glecting rebound effects and other counter-productive effects.

Introduction

The Eco-Design Directive, the Energy Labelling Directive as
well as the Energy Efficiency Directive (EED) and the Energy
Performance for Buildings Directive (EBPD) comprise the four
main pillars of energy efficiency policy in the European Union.
The latest progress report towards the implementation of the
EED and the 20 % national energy efficiency (EE) reduction
targets for 2020 by the European Commission (EC) stresses
the importance of Member States further improving the invest-
ment conditions for private consumers to accelerate the cur-
rently very low renovation rates. It specifically emphasizes the
need for targeted measures in the household sector due to its
lower responsiveness to increasing energy prices (as compared
to industrial consumers) as well as the need for focused meas-
ures targeting vulnerable consumers to address fuel poverty
and improve living standards (EC, 2015). Meeting the EU’s
greenhouse gas (GHG) emission reduction targets requires that
nearly zero emission levels are achieved in all new and exist-
ing buildings, including LIH, by 2050 (EC, 2012). Considering
the potential of EE to both alleviate fuel poverty in millions of
households within the EU and incorporate LIH in EE efforts
to reach EU-targets, this paper analyses the current EE policy
landscape in the EU and its Member States with regard to how
they address LIH, thereby referring to the policies’ capability to
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remove specific barriers for EE investments. The paper stems
from research recently conducted for the ITRE'-Committee of
the European Parliament to examine if EE policies should be
extended to actively include LIH in the context of the revision
of the EED and EPBD (EP, 2016).

The importance of the inclusion of low-income households
in EE efforts to reach the EU’s greenhouse gas (GHG) emission
reduction targets becomes clear when outlining the order of
magnitude of the problem: Residential buildings account for
75 % of the European building stock, from which more than
40 % was built before 1960 and more than 90 % before 1990 (EP,
b, 2016). LTH? represent about 17 % of households in the EU
(Eurostat, 2014), while estimates of EU-inhabitants suffering
from fuel poverty ranging between 50-160 million inhabitants,
corresponding to roughly 6-21 % of the total EU-population
(Bird et al., 2010, Bouzarovski, 2013 and BPIE, 2014). Next to
the metrics used in the studies, a reason for the wide range of
the estimates is the lack of a common definition for fuel pover-
ty>. The link between EE and fuel poverty lies in the very causes
for fuel poverty, which is commonly depicted to originate as
the combination of three factors; low-incomes, high energy
bills and low EE of household’s insulation and devices, as out-
lined in Figure 1 (left side) (INSIGHT-E, 2015). Hence, poli-
cies to alleviate fuel poverty can address any of these factors,
such as lowering the electricity bills through energy subsidies
or income assistance through social security payments (social
policies). These policies, while favourable for the beneficiaries,
not only discourage EE improvements, but cannot solve the
precarity of fuel poverty in the long-term, as opposed to im-
proving a household’s EE. Improving EE not only alleviates the
root causes for fuel poverty, but additionally induce the multi-
ple benefits of EE, such as improving human health, lowering
energy subsidies through social policies, increased the value
of properties, local spending and employment, reduced emis-
sions, etc. (Figure 1 right side) (selection after IEA, 2014).

In view of the large potential of EE of both alleviating fuel
poverty in millions of households within the EU and incorpo-
rating LTH in EE efforts to reach EU-targets, this paper analy-
ses the current EE policy landscape in the EU and its Member
States with regard to how they address LIH, thereby referring
to the policies’ capability to remove specific barriers for EE in-
vestments®. The analysis is based on a review of the scientific
literature and policy reports, semi-structured interviews with
selected stakeholders pertinent to the policy environment of
residential EE (overview in Table 5), as well as an analysis of the
policy landscape of EE based on the MURE database on energy
efficiency policies®. The paper is structured as follows: section 2
presents barriers to EE in the residential sector by analyzing the
vast literature dealing with the topic and extracting the most

1. ITRE refers to the European Parliament Committee on Industry, Research and
Energy.

2. As defined by earning less than 60 % of their respective national median equiv-
alised disposable income.

3. Extensive overviews on official definitions of fuel poverty by Member States for
selected EU-countries as well as in scientific literature are provided by EP (2015)
and EC (2016).

4. As noted by Shove (2009), while the barriers and drivers framework is as a popu-
lar and predominant paradigm in the scientific literature addressing environmental
externalities, other approaches stemming from transition theories and social theo-
ry and can also be used to approach this topic.

5. http://www.measures-odyssee-mure.eu/
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important barriers in the low-income sector. Based on the larg-
est database for EE policies within the EU, ODYSSEE-MURE,
section 3 of the paper illustrates the EE policy landscape in the
EU. Section 4 analyzes how generic policy topics remove the
barriers to EE in the low-income household sector and presents
examples of concrete measures removing numerous barriers.
Section 5 presents the multiple benefits from EE and outlines
how the low-income sector might benefit from these. Section 6
summarizes and concludes, while presenting policy recom-
mendations.

Barriers to EE in LIH

BARRIERS TO EE IN THE SCIENTIFIC LITERATURE
Barriers to EE can generally be defined as inhibiting factors
that explain the reluctance of persons, households, firms or
other institutions to adopt cost-effective EE measures as de-
rived from mainstream economics, organizational economics
or organizational behavioural theories (Thollander 2010, IEA
2007, IEA 2012). Barriers as such are not observable; they are
notions with their origin in the discipline chosen to analyze
them. The existence of barriers to EE is the reason for the exist-
ence of the energy paradox on or energy gap between the cost-
effective EE level as derived from technical and economic mod-
els and the level actually implemented by market participants
(early noted by Brown and Hist 1990 followed by, among others
Sorell 2004, IEA 2007). Extensive scientific literature deals with
barriers to EE, proposing taxonomies and categorizations of
barriers types. In what follows, an overview of previous scien-
tific approaches to deal with barriers to EE is provided: Brown
and Hist (1990) is one of the earliest publications proposing
a taxonomy of barriers to EE by dividing them in structural
barriers, which are beyond the control of the individual end-
user, and behavioural barriers, which relate to the end-users
decision-making process. The authors propose several policy
interventions to remove the barriers in place. Jaffe and Stavins
(1994), while not explicitly referring to “barriers”, analyze fac-
tors for the existence of the energy paradox from a technology
diffusion perspective and categorizing these inhibiting factors
(i.e. barriers) in market failures and non-market failures. This
logic is followed by Brown (2001), also using these categories to
classify barriers. Weber (1997) uses 4 categories to classify bar-
riers, namely institutional, market-based, organizational and
behavioural barriers. Prominently, Sorell et al. (2000) provide
an extensive literature review on barriers to EE and proposes
a taxonomy three broad categories, in economic®, behavioural
and organizational barriers. More recently, the IEA’s World En-
ergy Outlook 2012 presents barriers divided in visibility, priori-
ty, economic, capacity and fragmentation, while also proposing
remedial policy tools to alleviate them. Finally, Fraunhofer ISE
et al. (2012) analyze barriers to energy efficiency investments
in the residential sector, dividing barriers in financial, informa-
tional, behavioural, legal/administrative and technical barriers.
Noted by Weber (1997), the categories used in taxonomies
are not unambiguous, i.e. each barrier has institutional, eco-

6. For the first category of barriers in his proposed taxonomy, Sorell at el. (2000)
use the terms economic barriers and neo-classical barriers in an exchangeable
way.
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Social security polices:
Protect vulnerable consumers through
reduced tariffs, but discourage energy

efficiency improvements

Low energy
efficiency devices
create higher
consumption and
higher bills

High energy
bills worsen
the low
income

High

problem
energy
| bills

Low
energy
efficiency

Low income limits

Social security polices: the possibility to
L . buy new, efficient
Provide income assistance and energy devices
allowances and thus alleviate energy
poverty, but discourage energy
efficiency improvements
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Energy policies to improve
efficiency:
Remove barriers to energy
efficiency investments

Improved efficiency:
Solution to break the vicious circle
of energy poverty in the long term

Multiple benefits additional to
alleviating energy poverty:
-Improved health
-Fewer energy subsidies
-Improved community appearance
-Higher property values
-Local employment
-Local spending
-Reduced emissions

Figure 1. Fuel poverty as a combination of high energy bills, low income and low efficiency (left side) and its relationship to EE policies, barri-
ers to EE investments and multiple benefits (right side) (Own elaboration after EP (2016), INSIGHT-E (2015), IEA (2014)).

nomic, behavioural and other components. Table 1 presents an
overview of the categories used by studies dealing with barriers
with the aim of depicting overlapping categories among them.
It becomes visible that behavioural barriers, organizational bar-
riers and economic barriers are consistently used within most
of the studies.

Of relevance within the literature on economic barriers is
the question whether barriers to EE correspond to market fail-
ures. Market failures originate when market participants do
not behave as profit maximisers (bounded rationality), lack
of perfect information, when markets are not perfectly com-
petitive and in presence of externalities (Perman et al. (2003).
The question whether barriers to EE correspond to market
failures has been subject to analysis by numerous studies
(Brown (2001), Weber (1997), Jaffe and Stavins (1994), Sorell
et. al (2000), IEA (2007), among others). The relevance of this
debate is twofold; On the one hand, as noted by Brown (2001),
market imperfections are common in many markets; mar-
ket failures in energy markets are however of great relevance
because of the widespread environmental, macroeconomic
and national security implications of energy markets. On the
other hand, the relevance of market failures in the context of
EE emerges from the perspective of legitimating policy inter-
ventions aiming at promoting EE investments. From a welfare
economics, neoclassical perspective, policy interventions are
legitimate to correct inefficient market outcomes and increase
welfare in dysfunctional markets (Sorell et. al, 2000). While
climate change represents a global, inter-temporal externality
(Stern, 2006) and might therefore justify policy interventions
relating to EE on a general basis, further legitimation to public
policy intervention emerges if energy markets as well fail to
provide the optimal level on EE.

BARRIERS TO EE FOR LIH
Table 2 presents a compilation of barriers to EE in the residen-
tial sector based on existing literature’. A total of 27 barriers
was collected, using the categories 1) behavioural 2) informa-
tional 3) economic and 4) regulatory/administrative to present
and analyze them. The proposed taxonomy follows previous
literature by utilizing the most common categories being be-
havioural and economic barriers. Since 12 out of 27 barriers
found in the residential sector are related to knowledge and in-
formation, it seems appropriate to incorporate this category in
the taxonomy. Finally, the category regulatory/administrative
is adopted following Fraunhofer ISE et al. (2012) given the fact
that the barriers comprised by the category are of particular
relevance in the low-income sector. All barriers listed in Table
1 are inhibiting to EE improvements in the residential sector.
Of note, determining with certainty the most inhibiting barri-
ers in the LIH would be subject to empirical investigation by
behavioural and causal-inference economic techniques. In lack
of such empirical studies, the next section presents the sub-set
of barriers that is a-priory expected to be of higher relevance
for LIH as compared to the remainder of households®
Behavioural, knowledge and informational barriers: Af-
firmed by Eurostat (2013) “the education level is one of the
most important individual factors for adults in reducing the
risk of poverty and being able to secure acceptable living con-
ditions for themselves and their families” While it cannot be

7. Table 2 of the paper corresponds to table 14 in Annex 2 of EP (2017).

8. To the knowledge of the authors, limited scientific studies have dealt with barriers
in the context of low income households; i.e. Charlier (2015), Bird and Hernandez
(2012), dealing with the split-incentives barrier or in France and USA or EPC (2013),
proving an overview of barriers to energy efficiency in multifamily housing.
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Table 1. Overview of barrier’s taxonomies in previous literature (own illustration).

Studies (left) and proposed barrier’s taxonomies

6. BUILDINGS POLICIES, DIRECTIVES AND PROGRAMMES

Brown and Hist (1990) behavioural structural

Jaffe and Stavins (1994) market failures | non-market failures

Weber (1997) behavioural organizational | market based institutional

Sorell et. Al (2000) behavioural organizational | economic

Brown (2001) market failures | non-market failures

Fraunhofer-ISE et al. (2012) | behavioural informational financial legal/administrative | technical
IEA 2012 priority visibility economic fragmentation capacity

generalized that of LIH are in their totality less educated than
high-income households, in the EU ISCED? levels below 3, i.e.
an education level below higher secondary, result in a median
equalised net income 44 % lower than ISCED 5 to 8 and 20 %
less compared to ISCED levels 3 and 4 (Eurostat 2017a). Thus,
a considerable subset of the total LIH will have lower educa-
tional degrees as compared to high-income households. LIH
suffering from low levels of education are expected to be more
strongly inhibited by behavioural and informational barriers
(No. 1-14). For instance, less educated households might be
less aware of the benefits of EE, about the (non-visible) energy
consumption and saving potentials of their dwelling (No. 6) or
about the difference between the maintenance costs of energy
devices and efficiency improvements (No. 8). The fact that EE
benefits are heterogeneous and depend on consumption pat-
terns, devices and appliances in place further aggravates the
inhibiting effect of informational barriers' (availability of indi-
vidual-specific, targeted information, information on targeted
support programmes, etc., barriers No. 9-14).

Economic financial barriers: LIH have by definition less
savings compared to high income households and thus the up-
front costs of EE investments represent a fundamental obstacle
to them (No. 15). Further, LIH might have less access to capital
(No. 16) as a result of lower creditworthiness than high income
households', thereby facing (in absence of targeted policies in
place) lack of potential to financing EE investments through
loans.

Economic risks barriers: LIH have difficulties coping with
everyday expenditures. EE investments involve direct and
certain upfront costs and less certain future benefits. Risk-
associated barriers are therefore expected to be particularly
inhibiting, such as risk aversion due to long amortization time
(No. 20). With LIH having a higher propensity to live as tenants
(Eurostat, 2014), risk aversion due to a long amortization time
might be as well enhanced by uncertainty regarding the dura-
tion of their stay in the rented dwellings. Finally, with external

9. International Standard Classification of Education (ISCED 2011): levels 0—2:
Less than primary, primary and lower secondary education; levels 3 and 4: Up-
per secondary and post-secondary non-tertiary education; levels 5-8: Tertiary
education.

10. As reported by Caritas-Stromsparcheck (2016) in the interview performed on
the Caritas’ appliances and devices replacement program (see acknowledgment
section), in which the crucial importance of face to face counseling as a requisite
to overcome the heterogeneity of EE benefits was outlined.

11.See Sorell et al. (2000) for an overview on how the lack of access to capital has
been presented in the barrier’s literature.

capital being associated with costs for capital, LIH are expected
to be more reluctant to the higher costs and risk of acquiring
external capital as opposed to using their own savings (which
are, if existent, very limited) (No. 24).

Economic incentives barriers: A further, widely discussed
and well known economic barrier that is particularly inhibiting
in the low-income household sector is the split-incentives barrier
(No. 17); it is present where the costs and benefits of economic
transactions are not incurred and appropriated by the same
agent. A common example is the landlord-tenant dilemma'?,
where neither one has the incentive to invest in EE because the
other party will also appropriate benefits from the investment.
The landlord-tenant dilemma plays a crucial role in the low-
income household sector when considering the following two
facts: firstly, in view of 220 million inhabitants or approx. 30 %
of the EU’s population living as tenants and secondly, bearing in
mind that LIH are, in all EU-countries, more likely to be tenants
and are therefore more exposed to this barrier (Eurostat, 2014).

A further barrier originating from misaligned incentives are
subsidies to energy prices. In competitive markets, prices are
the result of supply and demand. They are a signal of scarcity
and incentivize participants in their market behaviour. Energy
cost subsidies represent a distortion of markets and incentiv-
ize higher consumption of energy. They make investments in
energy conservation technologies less attractive by prolonging
their amortization time. Energy cost subsidies explicitly con-
ceived for LTH exist in nearly all Member States via their social
security systems (MISSOC a, b, 2016)

Regulatory/Administrative: Lastly, barrier No. 27, complex
owner structures in multifamily housing, is of particular rel-
evance in the low-income sector. In the European Union 46.8%
of people earning less than 60 % of the median equalised in-
come live as tenants in apartment buildings, as compared to
42 % of the total population (Eurostat, 2017b), which empha-
sises the importance of this kind of barrier for LIH. Multifamily
houses in general, which are expected to represent a higher
share of social-dwellings, are strongly affected by the split-
incentives barrier given the complex ownership structures.
Administrative procedures are more complex pass-through
regulations of refurbishment costs to tenants create a strongly
hindering factor to EE investments.

12. Notably, splitincentives can exist in other constellations than landlord-tenants,
forinstance as an inter-temporal split-incentives dilemma between building/hous-
ing constructors and operators, where the agent responsible for energy efficiency
in the building is not the agent responsible for its operation.
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Table 2. Barriers to EE (EP (2016), with barriers compiled from Sorell et.al (2000), Fraunhofer-ISE et al. (2012), IEA (2012), Thollander et al. (2010).

Subtype # Barrier Market Higher
failure relevance
for low-
income
segment
Behavioural Behavioural & 1 Lack of general awareness of benefits of EE measures Yes Yes
priority 2 Preference for visible (or other) improvements of the dwelling
Behavioural 3 Behavioural inertia and bounded rationality Yes
comfort 4 Comfort loss and dissatisfaction during refurbishment phase (noise, dirt, etc.)
5 Concerns on dispute with tenant/landlord (behavioural dimension of split-
incentives problem)
Information Knowledge 6 Lack of knowledge on energy consumption/ saving potential of the dwelling Yes Yes
7 Misperception on known consumption / lack of knowledge on saving Yes Yes
potentials
8 Lack of understanding between general maintenance costs (i.e. of boiler) and | Yes Yes
energetic improvements through new investments
Information 9 Lack of availability of general information related to energy consumption, Yes
availability energy saving potentials, economic and environmental benefits, etc.
10 | Lack of availability of credible information Yes
11 | Lack of availability of understandable information (complexity of information, Yes Yes
form of information)
12 | Lack of availability of individual-specific information due to heterogeneity of Yes Yes
individual benefits
13 | Lack of availability of specific information on individual support programs Yes Yes
providing loans/grants
14 | Lack of availability of information on consultancy and advisory services Yes Yes
Economic Economic 15 | Lack of access to internal capital (i.e. lack of equity due to low savings or Yes
financial prioritisation of other investments)
16 | Lack of access to external capital Yes
Economic 17 | Split Incentives Yes Yes
incentives 18 | Subsidies to energy prices Yes Yes
Economic 19 | Risk aversion due to hidden costs (Decision-related costs, information-related
risks costs, new technology adaptation costs, etc.)
20 | Risk aversion due to long amortisation time Yes
21 | Risk aversion due to uncertainty on own future economic situation Yes
22 | Risk aversion due to overall economic situation
23 | Risk aversion due to uncertainty on energy prices
24 | Risk aversion due to general preference for equity over debt Yes Yes
25 | Risk aversion due to technological risk
Regulatory/ Regulatory/ 26 | Regulations to pass-through refurbishment costs to tenants
Administrative | Administrative 27 | Complex owner structures in multifamily housing Yes

EE Policy Landscape in the European Union monitoring EE policies, their impacts and as well as general

The analysis of the EE policies in the residential sector is main- efficiency trends in Europe. To our best knowledge, the MURE

ly based on the MURE database, which was developed within
the EU ODYSSEE-MURE project’, as well as research on re-
gional and national policy documents by Member States. The
ODYSSEE-MURE project gathers representatives from the 28
EU Member States plus Norway and Switzerland and aims at

13. http://www.odyssee-mure.eu/

database is the most comprehensive database on EE policies in
the EU™. About 470 national and regional measures regarding
EE in the residential sectors were implemented by EU Member

14. While the MURE database is extensive, recently implemented or small energy
efficiency measures policies might be omitted for the database. Other databases
to be mentioned here are the IEA database on energy efficiency policies & mea-
sures and the EEA database on climate change mitigation policies and measures.
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Coop: Co-operative Measures

Cros: Cross-cutting with sector-specific characteristics
Fina: Financial

Fisc: Fiscal/Tariffs

Info: Information/Education

Le/l: Legislative/Informative

Le/N: Legislative/Normative

Figure 2. Distribution of EE measures relative to the total number of measures by type in the EU (ODYSSEE-MURE (a) 2016).

States and Norway since year 2000 (MURE, 2016). The vast ma-
jority of these measures correspond to the implementation of
the EED and EPBD. Every three years, EU Member States must
submit their National Energy Efficiency Action Plans (NEEAP)
to the European Commission, describing the set of planned na-
tional EE measures to reach the targets set by the EED. This da-
tabase contains by now 228 measures regarding EE addressed
to households, which represents about half of all existing meas-
ures'®. Figure 2 shows the distribution of measures according
to their type from 2000 to 2016. Most of the measures in the
residential sector are financial measures (i.e. loans and grants),
followed by legislative/normative measures (building and ap-
pliances performance standards as well as labelling and build-
ings certificates) and informative measures (audits and infor-
mation campaigns). In view of the large amount of measures
in place and their heterogeneity, the further analysis of policies
in the EU and how these work against barriers to EE invest-
ments must rely on a policy categorization with a rather high
level of aggregation. The types as presented in Figure 2 are the
most aggregated categorization following ODYSSSE-MURE,
with five categories relevant in the residential sector namely
1) financial 2) fiscal 3) legislative'® 4) information/education
5) market-based instruments.”” For our analysis, these policy
types are further subdivided in subcategories, referred as policy
topics and presented in Table 3. Table 3 shows EU-Member
States'® with respective measures implemented for each policy
topic, while depicting which member states have EE measures
specifically targeting LIH, i.e. tackling fuel poverty. This is the
case for energy audits, incentives for energy efficient buildings
renovations, income tax credit reductions, energy audits, infor-
mation campaigns and EE obligations.

15. The database also contains altogether 125 measures in the residential sector
reported in the first NEEAPs (2008), extended to 212 measures reported in the
second NEEAPs (2011).

16. Legislative instruments can further be divided in legislative normative (i.e. ap-
pliance’s/ building’s standards) and legislative informative (i.e. labeling require-
ments or building’s performance certificates).

17.Co-operative measures mainly refer to voluntary agreements with manufactur-
ers or energy suppliers. Cross-cutting measures with sector-specific characteris-
tics here refer to eco-tax policies in general.

18. Including Switzerland and Norway.

Additionally, Table 3" presents the share of EU-Member
States plus Switzerland and Norway that have implemented EE
measures for all households (left row) or for LIH specifically
(right row).

As for households in general, financial and legislative instru-
ments are the most widespread instruments in the EU: Conse-
quential to the EED, EPBD and Labelling Directive, nearly all
countries have appliance labelling and performance standards,
as well as EE certificates and performance standards for build-
ings. Further, a high share of the countries (87 %) has incentives
for energy-efficient building renovations and incentives pro-
moting renewables. Informative instruments are widespread
but less common, with 73 % of EU countries having informa-
tion campaigns and 43 % having energy audits. Market based
instruments such as Energy Efficiency Obligations (EEOs) are
present in half of EU countries.

The share of countries with EE policy measures specifically
targeting LIH is substantially lower. As for financial instru-
ments, such as incentives for energy efficient building renova-
tions, only 7 out of 30 EU countries (23 %) have policies that
target LIH. Similarly, 4 out of 30 countries (13 %) have incen-
tives for appliance replacement programs (of note, this policy
measure is only implemented targeting LIH, while all house-
holds might bear potential). Energy audits are present in 7 and
information centres are present in 8 out of 30 countries, cor-
responding to shares of 20 % and 27 %, respectively. Finally,
EEOs specifically targeting LIH comprise 13 % of EU countries.

Capacity of policies on EE to remove barriers

GENERAL CONSIDERATIONS

Table 4 shows the policy topics as presented in the previous
chapter, while conceptually depicting which barriers to EE in-
vestments by private households are removed by each policy
topic. Concrete policy measures differ from these conceptual
and generic policy topics as presented in Table 4 insofar as

19. Energy audits might also be classified as financial instruments: Most of the
energy audits in place are not only highly subsidized, but are also part of programs
offering loans and grants for energy-efficient building renovations or appliance
replacement programs.
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Table 3. EE policies in the residential sector in the EU (including Switzerland and Norway) by policy type and policy topics, presenting selected examples of
concrete policy measures (own elaboration based on MURE database).

Policy topic by EU-Member States EU-Member Share of EU-countries Selected examples of specific measures
instrument used implementing EE States implementing
measures for households implementing
in general* EE measures general EE policies * targeting LIH ** targeting all
for LIH** EE targeting households
policies LIH
Incentives AT, BE, BG, HR, CY, CZ, none 87 % 0 % | AT: Sanierungscheck*
promoting DK, Fl, FR, DE, EL, HU, IE, LT: Special programme for climate change*
renewable IT, LV, LT, LU, MT, NL, NO, DE: Market Incentive Programme for
PL, PT, RO, S|, ES, SE Renewable Energies*
Incentives for AT, BE, BG, HR, CZ, EE, Fl, | BE, DE, FR, IE, 87 % 23 % | DE: CO,-Gebaudesanierungsprogramm®*
energy-efficient FR, DE, EL, HU, IE, IT, LV, LV, SI, UK DE: Energieeffizientes Bauen (KfW)*
building renovations | LT, LU, MT, NL, NO, PL, RO, AT: Sanierungs-check*
SK, S|, ES, SE, UK FR: Habiter Mieux**
Scotland: Home energy efficiency
programmes**
Investments in new AT, BE, HR, CZ, FR, DE, IE, | none 53 % 0 % | FR: Prét a taux zéro (PTZ)*
buildings exceeding | LV, LU, NL, NO, PL, S|, ES,
building regulations | SE, UK
Incentives AT, BE, DE, HU 0% 20 % | HU: Replacement of Household Appliances
for appliance programme**
replacement DE: Caritas Stromspar-Check**
Fiscal instruments
Income tax credits BE, EE, FI, FR, IT, SE EL, FR, IT 26 % 9 % | FR: Crédit d’'Imp6t Transition Energétique
or reduction (CITE)*
Eststonia: Eesti eluasemevaldkonna
arengukava®
Legislative instruments
Energy efficiency AT, BE, BG, HR, CY, CZ, none 83 % 0 % | Spain: CER (Energy Performance
certificates for EE, FI, FR, DE, EL, HU, IE, Certificate for Buildings):
buildings IT, LV, LU, NL, NO, PL, PT, FR: Diagnostic de performance énergétique
RO, SK, ES, SE, UK (DPE)
Energy performance | BE, BG, HR, CY, CZ, DK, none 93 % 0 % | FR: Réglementation thermique
standards for EE, FI, FR, DE, EL, HU, IE,
buildings IT, LV, LT, LU, MT, NL, NO,
PL, PT, RO, SK, S|, ES,
SE, UK
Energy performance | AT, BE, BG, HR, CY, CZ, none 100 % 0 % | DE: Energiebetriebene-Produkte-Gesetz
standards for DK, EE, FI, FR, DE, EL, HU, - EBPG
appliances IE, IT, LV, LT, LU, MT, NL,
NO, PL, PT, RO, SK, S|, ES,
SE, CH, UK
Energy labelling AT, BE, BG, HR, CY, CZ, none 100 % 0 % | DE: Energieverbrauchskennzeichnungs-
of household DK, EE, Fl, FR, DE, EL, HU, verordnung:
appliances IE, IT, LV, LT, LU, MT, NL,
NO, PL, PT, RO, SK, S|, ES,
SE, CH, UK
Smart metering and | AT, DE, IE, LV, NL, UK none 20 % 0 % | NL: Uitrol slimme meters*®
detailed energy UK: Smart metering and billing*
billing

The table continues on the next page. >
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Table 3. Continuation ...

EU-Member States
implementing EE
measures for households

EU-Member
States
implementing
EE measures
for LIH**

Policy topic by
instrument used

in general*

Share of EU-countries

6. BUILDINGS POLICIES, DIRECTIVES AND PROGRAMMES

Selected examples of specific measures
implementing

general EE policies
EE targeting

* targeting LIH ** targeting all

households

policies LIH

Informative/Education instruments
Energy audits BE, CZ, EE, FI, FR, DE, EL, | BE, DE, FR, IE, 43 % 21 % | DE: BAFA Onsite Consultancy*
LV, LU, MT, NL, NO, ES LV, SI, UK DE: Caritas Stromspar-Check**
|IE: Better Homes Schemes**
Scotland: Home energy efficiency
programmes**
Information AT, BE, CY, CZ, DK, EE, EU, | AT, DE, FR, IE, 73 % 27 % | DK: BedreBolig*
campaigns and Fl, FR, DE, EL, HU, IE, LV, HU, MT, S|, UK DE: Caritas Stromspar-Check**
information centres MT, NL, NO, PT, SK, ES, IE: Better Energy Warmer Homes**
SE, UK UK: The Heating Cost Reduction
Obligation*
Voluntary labelling AT, BE, CZ, DK, FI, FR, DE, | none 36 % 0 % | FR: Label haute performance énergétique
of buildings/ IT, NO, SE, UK (HPE)*
components AT: Klimaaktiv* *
Market based instruments
Energy efficiency UK, FR, PL, AT, BG, LU, AT, FR, IE, UK 50 % 13 % | AT: Energy efficiency obligation for energy
obligations S|, ES, BE, IT, DK, LT, EE, suppliers
MT, IE IE: Energy efficiency obligation scheme*
UK: The Heating Cost Reduction
Obligation*

concrete policy measures contain components from different
policy topics, i.e. it is common that loans and grants for energy
efficient building renovations are combined loans and grants
promoting renewables as well as information campaigns or en-
ergy audits. Nevertheless, the generic policy topics as used in
Table 3 and Table 4 allow analyzing which barriers to EE are
removed by the different specific policy topics:

Financial instruments: Policy topics within the financial in-
struments such as incentives promoting renewable, incentives for
EE building regulations and investments in new buildings exceed-
ing building regulations merely tackle the barrier lack of access to
external capital by providing either loans or investment grants
to promote energy-efficient construction. With households
having a general preference for equity over debt?* and low LIH
having a lower creditworthiness than higher income house-
holds (Sorell et al.), policy measures within this policy topics
might, if not specifically targeted to LIH, not be sufficient to
entirely remove the lack of access to capital for EE investments
which is characteristic to LIH.

Fiscal instruments: Tax credits of are applied to the pur-
chase price of energy efficient materials and equipment, usu-
ally excluding installation costs. The interest paid on loans for
thermal refurbishment of households is commonly also income
tax-free. Considering that LIH by definition pay a less signifi-
cant insignificant amount of income tax, income tax credits or
are not expected to considerably alleviate the lack of access to
capital barriers.

20.As reported by Fraunhofer ISE et al (2013).

Legislative instruments: Legislative instruments can be
subdivided in two categories, 1) legislative informative instru-
ments, which comprise EE certificates for buildings and energy
labelling for appliances as well as 2) legislative normative instru-
ments which comprise energy performance standards for build-
ings and energy performance standards for appliances. As for the
legislative-informative instruments, the policy measures within
this category counteract the informative barrier lack of knowl-
edge on energy consumption. Considering that there are nu-
merous other behavioural and informative barriers (Table 2), it
remains questionable if the information provided by labels and
certificates is substantial to counteract all the informational
barriers in the low-income sector. As for the legislative norma-
tive instruments, i.e. energy performance standards for build-
ings and energy performance standards for appliances, the
barriers-to-investment framework do not apply: Performance
standards force high EE of buildings, appliances and devices
independently from market participant’s decisions.

Informative/Education instruments: Information cam-
paigns and information centres aim to raise awareness of mar-
ket participants by informing about energy saving possibilities,
energy cost reduction potentials, available financing programs,
etc. Not only private households might be the target group
of informational campaigns, but also stakeholders in energy
markets such as contractors, architects, engineers, building in-
dustry stakeholders, workmen, landlords, house-owners, land-
lords, tenants, etc. Information and educational measures can
alleviate numerous barriers, notably not only the informational
ones, but also behavioural, economic and administrative bar-
riers. For instance, information not only informs about energy
consumption of the dwelling, saving potentials, difference be-
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tween general maintenance costs and energetic improvements,
but also removes behavioural inertia by enhancing awareness
of benefits of EE measures. Information on loans and grants
can remove the lack of access to capital barriers as well as
risk aversion barriers by enabling to asses with precision the
costs and benefits of EE investments. Finally, information on
administrative issues and regulations can also help to reduce
administrative and regulatory barriers such as those present in
multifamily housing. Instruments removing informative bar-
riers are expected to benefit all households, disregarding their
income level.

A further type of information provision is given through
energy audits. Energy audits remove the same barriers as infor-
mation campaigns, but provide individual-specific informa-
tion on cost and benefits, i.e. thereby removing also the lack
of availability of individual-specific information due to hetero-
geneity of individual benefits as well as the lack of availability of
specific information on individual financial support programs
providing loans/grant. Audits are therefore superior to general
information campaigns for households through other chan-
nels such as information centres, seminars, brochures, etc. As
reported by Caritas-Stromsparcheck (interview — 2016), en-
ergy audits with face to face counseling are of crucial impor-
tance of face to face counseling as a requisite to overcome the
barrier resulting from individual-specific benefits attached to
EE improvements.

Market based instruments: EEOs function by forcing the
“obliged entities” to deliver a set of energy savings by incentiv-
izing energy consumers to install EE measures. Article 7 of the
EED requires Member States to introduce EEOs, by which en-
ergy companies must fund EE projects with 1.5 percent of their
annual sales. Generally spoken, EEOs force EE improvements
independently from market participant’s decisions on energy
investments. If obliged entities are required to induce energy
savings in LIH, this segment might also strongly benefit from
EEOs.

BEST CASE EXAMPLES POLICY MEASURES WITH CROSS CUTTING
CHARACTERISTICS REMOVING BARRIERS FOR LIH

Scotland — Combining financing and informative measures

As mentioned, policy measures differ from conceptual and
generic policy topics as previously presented by combining
several components from different policy topics. The Scottish
home energy efficiency programmes for Scotland (HEEPS) is
an exemplary for program removing different barriers to EE
investment by combining targeted financial instruments with
informative instruments. The program is the Scottish govern-
ments main programme to deal with fuel poverty. Its holistic
approach origins from the fact that it is a follow-up program
bounding the preceding Boiler Scrappage Scheme (BSS), the
Home Insulation Scheme (HIS), the Universal Home Insula-
tion Scheme (UHIS) and the Energy Assistance Package (EAP),
which delivered over 230,000 EE measures to Scottish house-
holds since 2009/10 (MURE (b) (2016)). The program com-
bines information provision through the internet and through
a hotline, followed by energy audits to determine the most ben-
eficial individual-specific measures. Once determined, financ-
ing is provided. Finance for the most cost-effective measures is
provided by the Scottish government and interest-free loans are
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available to meet costs of further, not subsidized measures (EST
(2016)). The HEEPS program also includes different area based
schemes (HEEPS:ABS), for which the Scottish Government
made available £65 millions of grant funding in 2015/2016.
This funding goes to local authorities to develop and deliver
fuel poverty programs (mainly solid wall insulation) in parts of
their council area with high levels of fuel poverty.

Germany — Combining informative measures with appliance
replacement programs

The Caritas Stromspar-Check was initiated in Germany in 2008
with the initial scope to create employment for unemployed,
while raising awareness on energy savings and sustainability
in LTH (EP, 2016). Unemployed people were trained as energy
counsellors with the aim to advice LIH on energy savings. Dur-
ing the pilot phase in 2009-2010, households were advised and
instructed how to save energy, but not assisted with finance
or effective devices. This approach didn't work: low-income
households were reluctant to invest even small amounts of
money to improve their energy consumption. From a barri-
ers-to-energy-efficiency perspective, it became visible that
the informational barrier was indeed present and had to be re-
moved firstly, but removing this barrier through the audit was
not enough to trigger efficiency investments. The behavioural
inertia and the lack of finance were still strongly limiting. The
program was adapted and started not only to provide audits
and behavioural training, but also the new, more efficient appli-
ances. Some days after the audit, new, fully subsidized highly-
efficient devices are delivered and installed to the dwelling. On
average, a household benefits with electricity savings of approx.
16 % per year from appliance replacements with a market value
of (on average) €70.

While the illustrated Scottish Home Energy Efficiency Pro-
grammes for Scotland and the German Caritas Stromspar-Check
are presented in depth within the previous section, a number
of EU-wide and international best practices to deliver EE to
LIH are presented by EP (2016). Particularly relevant are USAs
Weatherisation Assistance Program (WAP), New Zealand’s
Warm Up New Zealand program, Mexico’s Cash for Coolers, the
Irish Better Homes Scheme, France’s Habiter Mieu and Austrias
Sanierungs-check.

Multiple benefits of energy efficiency in low-income
households

The evaluation of costs and benefits of EE investments might
differ widely depending on the benefits considered in the anal-
ysis. When merely accounting monetary energy savings as ben-
efits, a large share of EE investment options would not be con-
sidered to be cost-effective. When including further aspects in
the analysis, the benefits can significantly over-compensate the
cost of EE investments (Zhang et al. 2016). Vast recent scientific
literature* points to the fact that EE measures in households
produce many other direct or indirect benefits than merely
energy savings — the so called multiple benefits of EE, which

21. With IEA 2014 and Ryan and Campbell, 2012 providing overviews on the ex-
tensive literature related to the topic.
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Table 4. Overview on EE policy topics in the EU and specific barriers removed by the topics.

Policy topics by instrument

Barriers categories

used

Financial instruments*

removed

Specific barrier’s removed

Incentives promoting
renewables

Economic (1)

— Lack of access to external capital

Incentives for energy-efficient
building renovations

Economic (1)

— Lack of access to external capital

Investments in new buildings
exceeding building regulations

Economic (1)

— Lack of access to external capital

Fiscal instruments*

Income tax credits or
reduction

Economic (1)

— Lack of access to external capital

Legislative instruments*

Energy efficiency certificates
for buildings

Information (1)

— Lack of knowledge on energy consumption

Energy performance
standards for buildings

not applicable

Forces high energy efficiency of buildings independently from market participant’s
decisions.

Energy performance
standards for appliances

not applicable

Forces high energy efficiency of appliances independently from market
participant’s decisions.

Energy labelling of household
appliances

Information (1)

— Lack of knowledge on energy consumption

Smart metering and detailed
energy billing

Information (2)

— Lack of knowledge on energy consumption
— Lack of availability of individual-specific information

Informative/Education instruments

*

Information campaigns and
information centres

Behavioural (2)
Information (7)
Economic (3)
Administrative (1)

Total= 13

— Lack of general awareness of benefits of energy efficiency measures

— Behavioural inertia and bounded rationality

- Lack of knowledge on energy consumption/ saving potential of the
dwelling

— Misperception on known consumption / lack of knowledge on saving
potentials

— Lack of availability of general information related to energy consumption,
energy saving

- Lack of availability of understandable information (complexity of
information, form of information

— Lack of availability of individual-specific information due to heterogeneity
of individual benefits

— Lack of availability of specific information on individual support programs
providing loans/grants

- Lack of availability of information on consultancy and advisory services

— Risk aversion due to long amortisation time

— Risk aversion due to preference for equity over debt

- Risk aversion due to preference to technological risk

— Complex owner structures in multi-family housing

Voluntary labelling of
buildings/ components

Information (1)

— Lack of knowledge on energy consumption

Energy audits

Behavioural (2)
Information (9)
Economic (3)
Administrative (1)

Total= 16

Same as information campaigns and information centers but additionally removing

the individual-specific barriers

— Lack of availability of individual-specific information due to heterogeneity
of individual benefits

— Lack of availability of specific information on individual support programs
providing loans/grants

Market based instruments*

Energy efficiency obligations

not applicable

Obligated parties are forced to improve energy efficiency.
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can be classified in environmental, economic and social benefits
(Ryan and Campbell, 2012):

Environmental Benefits: The instantaneous benefits of in-
creased efficiency, which result on primary and final energy
consumption savings, less fossil fuels use, as well as the reduc-
tion of local pollutants and GHG emissions related to energy
conversion, are self-evident.

Economic Benefits: Economic benefits go beyond the pure
cost savings induced by energy efficiency investments. On an
individual base, the cost savings materialize by increasing dis-
posable income, while also increasing asset values due to their
higher energy performance. From a macroeconomic perspec-
tive, increasing energy productivity can have substantial effect
on employment, economic growth and competitiveness. BPIE
(2011) reports an approximate net impact of 17-19 jobs per
million Euros spent on energy efficiency. IEA (2014) reports
a wider range of 8 to 27 job years per EUR 1 million invested,
while the range of estimates can vary to a great extent. Simi-
larly, Ryan and Campbell (2012) report that estimates regarding
GDP effects due to increased energy efficiency are small but
positive.

Further, increased EE can have an effect on public budgets.
IEA (2014) describes several channels of interaction, in par-
ticular the effects on public budgets by reducing government
expenditures on energy, by increasing tax revenues due to
1) increased economic activity or 2) spending on energy ef-
ficiency-related and other goods and services. In the context
LIH a further effect on public budgets can be noted. As de-
picted in Figure 1 in, fuel poverty can be tackled either through
social policies or through EE policies. Both approaches have
the potential to reduce the deprivation caused by fuel poverty.
In consequence, investing in cost-effective EE improvements
trades off in a reduction of spending for social security pay-
ments related to energy subsidies.

Social benefits: The social benefits, i.e. benefits on living con-
ditions of households, have lately been subject to analysis by an
increasing number of studies, with a particular focus to health
impacts of increased EE: Willand et al. (2015) gives several
examples of health benefits from EE measures in household
including respiratory health, cardiovascular diseases, general
health and mortality, mental health, autonomy and social sta-
tus of residents. Especially LIH see significant improvements
in health following EE measures (Maidment et al. 2014). This
again emphasises the importance of EE measures as part of a
strategy to tackle social issues like health inequity. Other health
benefits are strongly related to (local) emissions from power
plants, district heating and local residential heating systems, as
well as emissions from transport, agriculture and industry. Fos-
sil fuel based electricity and heat generation lead to increased
concentrations of local air pollutant such as NO,, SO,, small
particle matters (PM2.5%) as well as GHG such as CO,. Reduc-
ing energy consumption in turn implies a partial reduction of
pollution. Lelieveld et al. (2015) estimate that outdoor air pol-
lution, mostly by PM2.5, lead to 3.3 million premature deaths
per year worldwide.

22. Fine airborne particulate matter with a diameter <2.5 um, which is linked to
respiratory diseases and cardiovascular diseases (Dockery et al. 1993).
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Alleviation of poverty in general as well as fuel poverty rep-
resents a further social benefit from improved EE. Energy
affordability represents both a cause and a symptom of pov-
erty (Ryan and Campbell (2012)). Poverty and fuel poverty
are alleviated by EE through increasing disposable incomes.
However, the higher disposable incomes can lead to increased
heating and to acquire and use of more energy consuming
appliances. For this reason, savings can be less pronounced
and even non-existent due to rebound effects and sometimes
rising energy prices can also outweigh savings (Willand et al.,
2015). The re-investment of increased disposable income to
heat more space or to acquire and use energy consuming ap-
pliances entails an increase in the living standards and condi-
tions of deprived households. In this light, the rebound effects
can be associated with a positive overall social outcome (Ryan
and Campbell (2012)).

Investments in measures regarding energy efficiency of
buildings have, as regarded within the economic benefits, net
positive impacts on employment. With the majority of the
direct jobs created expected to be created in the construction
sector (e.g. IWU; Fraunhofer IFAM (2016)) and requiring low
levels of education, LTH might thus benefit through additional
employment opportunities. In this light, the job effects not only
represent economic benefits but can also be classified to be social
benefits.

Table 5 presents an overview on the previously presented
multiple benefits, while depicting the time frame for the effect
(short vs. long term), the level at which the outcome takes ef-
fect (individual vs. national), the dependency of the benefit on
energy savings (yes vs. no) and if a rebound effect is expected.
As previously outlined, some of the multiple benefits of energy
efficiency are particularly relevant to the context of LIH, such
as the increased disposable income along with most of the social
benefits, such as increased health, job creation, poverty allevia-
tion, etc. Notably, these benefits set a clear incentive to increase
energy consumption thus represent drivers of the rebound ef-
fect. While the rebound effect is counterproductive to reach-
ing energy reduction or GHG emission targets as such, many
benefits such as improved health, job creation, increased asset
values, will expected to remain even in presence of a rebound
effect. For this reason, the rebound effect associated with many
of these benefits can generally be associated with a positive
overall social outcome, disregarding its counterproductive ef-
fect in terms of increasing GHG emissions (Ryan and Campbell
(2012)).

Concluding, a holistic approach to evaluate EE-investment
options should, to the best possible extents, consider the wide
range of possible benefits presented in this section. The exact
evaluation of multiple benefits of EE remains subject to empiri-
cal analysis. However, in view of the multiple benefits attached
to EE measures, EE measures might be evaluated as a more at-
tractive policy options to assist LIH than social policies — such
as income assistance or energy subsides.

Conclusions and policy recommendations

Fuel poverty is a widespread problem in the European Union.
It can be alleviated through income assistance or through im-
proving EE of households. While income assistance or energy
allowances are beneficial for their recipients, improving effi-
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Table 5. Multiple benefits of energy efficiency (adapted from Ryan and Campbell (2012).

Benefits Time-frame for Level at which Depends on Rebound effect
effect outcome takes effect energy saving?
Short | Long | Individual | National '";’;f“:u‘::p‘:i’;i’gy
Environmental benefits
Reduced greenhouse gas X X yes no
emissions
Enhanced resource X X X yes no
management
Reduced air/water pollutants X X X yes no
Economic benefits
Increased asset values X X X no no
Increased disposable income X X X yes yes
Industrial productivity X X X no yes
Energy provider benefits and X X X X yes no
infrastructure
Energy prices X X X yes yes
Public budgets X X yes yes
Energy security X X yes no
Macro-economic effects X X no yes
Social benefits
Health X X X no yes
Energy affordability/poverty X X yes yes
alleviation
Energy access X X X no yes
Development X X no yes
Job creation X X X no yes

ciency can not only alleviate fuel poverty, but also induce the
multiple benefits of EE, such as improved health, increased jobs
and lead to a reduction in energy subsidies.

Barriers to EE are inhibiting factors to investments in EE
by private households. Behavioural, informational, economic
and administrative barriers hinder participants from improv-
ing EE. LIH face a subset of different barriers to EE than high-
income households. In particular, lack of information and lack
of finance are crucial barriers for them to improve the EE of
the dwellings they live in. Removing barriers to EE is not only
legitimated by climate change representing a market failure in
terms of a global inter-temporal externality, but also by the fact
that many of the barriers to EE also represent market failures.
Energy markets thus do not provide the optimal level of EE,
thereby causing the energy paradox, i.e. the gap between the
theoretical optimal level of EE and the observed one. Policy
measures can remove numerous barriers to EE investments
in the residential sector. With exception of EEOs and perfor-
mance standards for buildings and appliances, EE policies in
the residential sector function by removing specific barriers to
EE investments by market participants. However, only a limited
share of EU countries have EE policies implemented specifi-
cally targeting LIH. Concrete policy measures to increase EE
in LTH might combine different type of policy types (e.g. finan-
cial instruments, informational/educational instruments, etc.)

and thereby remove the different barrier’s types which are pre-
sent in LIH, such as behavioral, informational, economic and
administrative barriers. Selected examples of concrete policy
measures tackling different barriers are, among others®, the
Home Energy Efficiency Programme of Scotland or the Caritas
appliance replacement programme in Germany. Informational/
educational instruments, in particular energy audits, are not
only good to remove informational barriers, but can also re-
move behavioural, economic, and administrative barriers.
Combining informational measures such as energy audits with
financial measures such as subsidies, loans and grants can be
very effective in improving EE in LIH.

Following the presented analysis and in-line with EP (2016),
we provide the following recommendations to specifically ad-
dress EE improvements in LIH*:

1. Common Definition: “To support and incentivize design of
EE policies that effectively address vulnerable consumers, a
common definition of vulnerable consumers and fuel poverty
at EU level is required. It is thus recommendable to deline-

23. A number of further EU-wide and international best practices to deliver EE to
LIH are presented by EP (2016).

24. Of note, EP (2016) presents specific recommendations to individual articles
of the EED, EPBD.
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ate an EU-wide definition, but simultaneously accounting
for the heterogeneity at European level by leaving the Mem-
ber States the freedom to further adapt these definitions.

2. EU Climate Targets: Long-term targets on energy savings
in the European building sector require that all types of
end-users are addressed, including vulnerable households®
among others. Active monitoring the achievements by end
users can ensure that Member States achieve their targets
among all types of end-users.

3. Multiple benefits of EE: With vast recent scientific research
outlining the fact that the benefits of EE are beyond energy
savings, costs savings and environmental benefits, EE meas-
ures should be designed in such a way that they support these
additional benefits. In particular, when considering that
many of the multiple benefits of EE are particularly relevant
to the context of LIH, such as the increased disposable in-
come along with most of the social benefits, such as increased
health, job creation, poverty alleviation, etc. These benefits set
a clear incentive to increase energy consumption thus repre-
sent drivers of increased energy consumption, i.e. generating
arebound effect. While the rebound effect is counterproduc-
tive in reaching energy reduction or GHG emission targets as
such, the multiple benefits associated with increased EE can
generally be associated with a positive overall social outcome.

4. Specific barriers: In view of the subset of specific barriers to
EE investments present in LIH (such as lack of capital, lack
of information, etc.), policy measures should be customized
to integrate measures that address specific barriers or moni-
toring requirements for these end-users.

5. Strategy towards fuel poverty: Fuel poverty can be reduced
either through social policies (such as income assistance,
reduced tariffs, tolerance for non-payment) or through EE
policies. Only a limited amount of EU-countries have tar-
geted EE policies towards LIH. EE policies to reduce fuel
poverty should be considered instead of limiting the policy
approach to social policies. The choice of targeted policies is
best left to the Member States.

6. Financing: In view of the multiple benefits of EE, financing
EE policies could partly stem from infrastructure funds from
other sectors that positively benefit from the impacts of in-
creased EE, as for example health or social welfare funds.

List of Acronyms

BSS Boiler Scrappage Scheme

EAP Energy Assistance Package

EC European Commission

EE Energy Efficiency

EED Energy Efficiency Directive

EEO Energy Efficiency Obligations

EP European Parliament

EPBD  Energy Performance for Buildings Directive
EU European Union

25. Of note, this argumentation is valid for different type of end-users, from which
different barriers to the implementation of energy efficiency are expected, such as
elderly population, rural households etc. (EP, 2016).

6-383-17 ORDONEZ ET AL

GHG Greenhouse Gas

HEEPS Home Energy Efficiency Programmes for Scotland
HIS Home Insulation Scheme

IEA International Energy Agency

ISCED International Standard Classification of Education
ITRE  Industry, Research and Energy

LIH Low Income Households

UHIS  Universal Home Insulation Scheme
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Table 6. Interviews performed during research.

Organization/Country
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Main topics discussed

Bo-Ex — Housing Association of Utrecht, The
Netherlands

Bo-Ex experience in renovating old households without increasing
rent

Caritas, Germany

Caritas appliance replacement program

Mexico

CONUEE - National Energy Efficiency Commission,

Targeted energy efficiency programs as a replacement of non-
discriminatory subsidies

CURE - Centre for Urban Resilience and Energy,
University of Manchester, United Kingdom

Barriers and best practices in the United Kingdom and in Eastern
Europe

Energieheld, Germany

Barriers to efficiency in thermal renovation

Euroace, Belgium

Policy options to address low-income households

ICAEN Institut Catala de I’Energia, Spain

Financial barriers to retrofit of buildings and household appliances

KfW-Bank, Germany

Loans, grants and financing for household’s refurbishment

Municipality of Rubi, Catalonia, Spain

Overcoming informational and financial barriers in Southern Europe

Municipality of Utrecht, The Netherlands

Financing of energy efficiency measures in social housing

Policy Advisor, United Kingdom

Policy options to address low-income households, best practices from
UK

Volgroen, The Netherlands

Barriers and access to finance for energy efficiency projects

WSP,Sweden

Energy poverty, Energy Efficiency and Social Security Systems in
Sweden
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