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Executive summary

The general aim of the ENABLE.EU project is to define the key determinants of individual and collective
energy choices in three key consumption area®bility, heating & cooling and electricitys well as in the

shift to prosumption. Within this contéxENABLE.EU conducted a nationally representative survey among
GKS LRLJzZ FGA2Yy Ay (KS ¢BwgarlaNagcs, Géarfany, Hangddy, yitByiNBlotvaydzy { |
Poland, Serbia, Spain, Ukraine and the United Kingdom. The survey included fivefdpestions covering

five topics (heating and cooling, mobility, prosumers, electricity and governance), plus a block of general
guestions. The questionnaire was designed in order to respond to the specific objective of cases studies on:
Low Carbon Mohily; From Consumer to Prosumer, Heating & cooligrticipatory approaches were also

used in these three case studies. This deliverable synthesizes the case study results and extends the research
previously done in ENABLE.EU with an econometric anailysigyaat quantifying the relative importance of
sociccultural factors and attitudes in energy related choices, regarding mobility and heating.

Low Carbon Mobility case study

The Low Carbon Mobility case study was conductddungary Italy, Norway, Polahand Spain. This case
aGdzRe FAYa G2Y o6mM0 o0SGGSNI dzyRSNEGFYR OAGAT SyQa OK
and alternative transportation modes to private conventiondliglled cars; (2) identify key drivers and
barriers, includig political, technological and behavioural ones, for low carbon mobility and alternative
transportation modes to private fuelledars; and (3) explore potential solutions and best practices to shift
away from private conventionaHfuelled car dependencena reduce the negative impacts of transport on
OAGAT Sy Qa -Bef, theéicKmate yinid th@eBviirdnment. This case study reveals that weekly routine
trips follow similar patterns across countries and that travel mode varies with the destinatictorga
considered important and very important when deciding the travel mode are mainly safety, availability and
reliability, while environmental impacts and reputation are the least valued. Carsharing is identified in most
countries as a practical solutipalthough this service is developing differently from country to country.

From Consumer to Prosumer case study

The case study on Prosuming was conducteldaiy, Norway, Serbia, the UK and Ukraine. This case study
provides a mapping of the prosuming aphenomenon and the gender ideologies related to it. It aims to
understand how the relations between gender, energy practices and choices may differ within and across
households, as well as societies, and the implications this may have. It emphasizesptheance of
producing knowledge that highlights social and cultural factors needed to advance people/gender sensitive
L2t AO@YF{AYy3dZ gKAOK OFy FIFIOAtAGIGS LIS2LX SQa OK2AC
and practices. It points toelevant aspectsuch as feedhn tariffs, legislation and right to sell excess
electricity, bureaucracy to become a prosuntiegit should be considered when designing energy policies

and direct energy investments for prosuming in ways that are gesdesiive, as well as socially,
economically and environmentally sustainable.
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The Heating and Cooling case study

The Heating and Cooling case study was implementEdaince, Germany, Hungary, Spain, and Ukraine. The
aim of this case was to obtain better urrdeanding of the factors that influence household behaviour related

to heating and cooling. This case study found that European consumers are diverse in terms of behavioural
habits heating requirements; financial resources tlcan be allocated towards lowarbon investment;
housing conditions including insulation, home size, ownership; their preferences, willingness and motivation
to change their habitual behaviour; their motivation for making changes; their beliefs and mrstamtdings

about lowcarbon options. Still, mogactors previouslyidentified overlap in several countries and could be
tackled with similar policy options.

A quantitative analysis of the factors influencing mobility choices

The quantitative analysis ahobility seeksii 2 dzy RSNE G YR K2dzZaSK2f RAQ (NI @€
OAGAT SyaqQ OK2A0Sa 2y K2g (G2 LISNF2NY NRdziAySte GNA
has been developed to quantify the impact of different factors. Thragel modes areanalysed:private

vehicle, public transport and active modes. The factors used to describe these choices include considerations
2y (GKS K2dzaSK2f RaQ LINBFTSNByOSazr GKS OKFNIOGSNRAGA
country where the household lives. Through a multinomial logistic regression, the impact of these factors on
the probability of choosing one mode or another has been quantified.

Results show that people tend to act consistently with their preferences.eggei comfort, flexibility,
privacy and reliability seem to prefer the private vehicle to other modes, while those households concerned
about the environment prefer active modes or public transport. Infrastructure, and in particular how its
guality is peceived, is an important factor explaining the use of a mode or the other, particularly for
workplace destinations. Moreover, sogg@onomic factors highlight groujsr which targeted policiesould
increase the propensity to reduce private car use in avaf more sustainable transport modes. Families
with children and fulltime workerdor instance, might be targets of interest. Finally, the policies to promote
this transition shouldaccountfor the presence of the country specific context, since thade a significant
RSUSNNAYLY(G 2F K2dzZaSK2f RaQ GNI @St 0SKIF @A 2 dzNID

A gquantitative analysis of the factors influencing heating costs

The aim of the quantitative analysis on heating energy consumption was to identify relationships between
heating expenses (aa proxi for energy consumption) and variables related to the energy choices of
households. The analysis draws on data from the Heating and Cooling section of the ENABLE.EU household
survey. Regressions for the five countiiilegolvedwere performed usingtandardized monthly heating cost

of households as dependent variable, while the explanatory variables were grouped into five categories: 1)
variables related to household incom2) external influencing factoys88) knowledge and availability of
information, 4) environmental awareness ark) energy using behaviour, controlling also for the most
important dwelling and household characteristics. According to the estimation resaltier objective nor
subjective incoméi.e. whether one finds it difficultotlive with their incomegtatus plays an important role

as a determinant of heating bills. The only exception is Spain, where rich people tend to spend significantly
more on heating, and subjective income also influences heating consumption even amaqulg pawing

similar income level. With respect to external barriers, we were not able to identify any general pattern in
the five countries analysed. Regarding information barriers our results show that access to information plays
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an important role in casef Spanish households, while having a smaller effect in Hungary and Germany. The
assumption that people who care more for the environment tend to reduce their energy consumption
resulting in lower heating bills was partly validated: we identified suchti@fpein Germany, France and to

some extent in the Ukraine. Daily routines, in general, do not influence energy consumption significantly,
only a slight effect could be detected in Spain, showing that bad routines can have a negative effect on energy
costsavings. To conclude, we found evidence that factors other than dwelling and household attributes can
influence heating costs to some extent, but the magnitude of their effects seems to be much smaller, and
the impacts are very diverse in the different cies.
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1.General introduction

1.1 The ENABLE.EU project

The Energy Union Framework Strategy laid out on 25 February 2015 aims at fosteringféicent energy
transition able to deliver secure, sustainable and affordable energy to all European consiinies.
embraced a citizewriented energy transition based on a lesarbon transformation of the energy system.

At the end of the day, the successful implementation of the Energy Union will materialise in a change in
energy production and energy consungtichoices. Such choices are heavily shaped by particular economic
prerequisites, value systems, gendmased preferences, efficiency of governance and the maturity of civil
society.

The ENABLE.EU project attempts to understand the key drivers of indigiddi@ollective energy choices,
including in the shift to prosumption (when energy consumers start to become also energy producers). The
project will develop participatorgriven scenarios for the development of energy choices until 2050 by
including thefindings from the comparative sociological research. As differences between European
countries remain salient, ENABLE.EU will have a strong comparative component.

The final aim of this project is to contribute to more enlightened, eviderased policy déasions, to make

it easier to find the right incentives to reach the twin goals of successful implementation of the Energy Union
FYR 9dzNRPLISQa (NlXyaAiAdAazy (G426 NR& I RSOINB2YyAaSR Sy
to provide an excellet understanding of the social and economic drivers of individual and collective energy
choices with a focus on understanding changes in energy choice patterns. Results will be disseminated to
relevant national and Ed¢vel actors as well as to the reselamommunity and a wider public.

ENABLE.EU is organized in 6 scientific Work Packages (WP) (WPs 2 to 7). WP 4 focuses on identifying attitudes
towards the lowcarbon energy transition in Europe, including through case stuté®.4 used both
participatory ad quarid F § A S YSGiK2Ra (2 02fttSO0 FyR lylfeas
answers and declarations.

1.2 Aim of this report

Theaim of thisreport is twofold:it synthetizes thdive case studydeliverables developed within WP4 of the
ENABLE.EU pextand it presentsan additional econometric analysiso quantifyand estimate the relative
importance ofthe main driverof mobility choices and heating costs.

The previous deliverable associated to WP4 are:

D 4.1: Final report on comparative sociotgianalysis of the household survey results

D 4.2: Synthesis report on the "low carbon mobility" case study

5 ndoY {eyidiKSaAira wSLRNI 2y (GKS OFasS adddzRé aCNRY
D 4.4: Synthesis report on the "heating & cooling" case study

D45:PolicypLISNJ 6 AGK NBO2YYSYyRFI(GA2ya F2NJ WiNARLXE S RADA
and cooling.

=A =4 =4 =4 =4
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2 The household survey results

2.1 Introduction

ENABLE.EU conductedationally representative survey Y2y 3 (G KS LR LIz F GA2y Ay 0
courtries ¢ Bulgaria, France, Germany, Hungary, Italy, Norway, Poland, Serbia, Spaire bikaime United
Kingdom- aiming to address particularly thg@ublic acceptance and attitudes towards the leearbon

energy transitionin Europe.

Although there have &en numerous studies on the same topics in the last decade as the literature
demonstrates, the ENABLE.EU survey is much more ambitious. It covers a large sped@atarefdriving

both the individual and collectivg(e.g. on household levednergychoicesand the respective behaviosir

thus deepening the understanding of the recent constitution and combination of ®odioral, economic,
technological and governance factors that affect the everyday practices of the European citizens.

The survey cars four interrelated issues:

1 | 2 dza S K&ibdRdd@mic characteristicgyender, age, income and education levels). Particularly the
possible gendebased perceptions, value judgments and practices have been addressed for all the
issues;

T | 2 dza S regefgRRr@éds and usef energy in everyday situations (e.g., going to work, heating the

home, using transportation) with a focus on the predefined three key consumption areas (heating and
cooling, mobility and use of electricity) and governance and prodEn€® A a4 & dzSaT

1 Thechangesundergoneby individuals or households in the last years regarding the@rgy habits
energy consumption patterns and everyday energy practices or lifestyles;

1 External(e.g. social norms, policies, and infrastructuaey internalfactors (e.g. attitudes, values and
beliefs), affecting as both drivers or barriers the individual and collectemergy choicesand the
respective behaviours, thus giving some insights into possible cognitive and moral factors driving
individual and codictive decision making.

¢KS &dzZNBSeé NBadz Ga FAY |G FRRNBAaAy3a F2dzNJ 2dzi 2 7F

1 SO1: Define the kayeterminants ofindividual and collectivenergy choicesn three key consumption
areas-transportation, heating&2 2t Ay3> | yR dzaAy3a 2F St SOGNAOAGEX
SO2: Expand the knowledge of tinéeractionsbetween the individual and collective energy choices;

SO3: Increase understanding of teecial acceptabilityof energy transition through LI NI A OA LI
foresight and assessment process engaging key stakeholders and selected households;

1 SO4: Expand the knowledge of thevernance and social mobilisation practiceshich can foster
collective energy choices towards thempletion of the Enegy Union.

In line with these specific objectives and the four interrelated issues to be covered, the survey addressed
three mainresearch questions

1 What are the main every day and loteym energy choicesegarding the use of energy at home and
everydayhousehold activities, and how they differ among the countries?

1 Final comprehensive literature review setting the scene for the entire study, D2.2, June 2017, online at
http://www.enable-eu.com/downloads-and-deliverables/
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1 What is the combination ofactors that influencethe energy choiceson individual and collective
(household) levels and how they differ across the countries?

1 What are the characteristics, deguing the vulnerable groups and thgroups that have been less
knowledgeable antkss involved in the energy transitich

The survey was organised eix separate but interrelated blocks of questionsone block for each five key

area- heating and coolingow-carbon mobility, shift to prosuming, use of electricity, and governayaed

one block for general questions. The general block covers all 11 countries, while the thematic blocks only
cover those countries that are included into the respective ¢ase studies (i.e. lowwarbon mobility, shift to
prosuming, heating and cooling, use of electricity and governance). The survey allows tepthiranalysis

of country specifics and crogsuntry comparisons.

Table 1: Country coverage by key areas (block of questions) in the survey questionnaire

BG FR DE HU IT NO PL RS ES UA UK

General questions X X X X X X X X X X X
Mobility questions X X X X X

Shift to prosuming questions X X X X X
Heating and coolinguestions X X X X X

Use of electricity questions X X X X
Governance questions X X X X X X X X X

2.2 Interpretation of survey results

2.2.1 Overview of the results: energy choices of EU citizens and cross-
country differences

The results show large differences between countries in relation to the way of living and energy use.

Housing, heating and cooling

Housing
The vast crossultural differences between the survey countries become evident as soon as the type of
dwelling isconsidered. Living in singfamily houses (both detached and attached to other houses) range
from nearly 75% in Hungary and 79% in the UK to only 27% in Spain and 36% in Italy. More than half of the
British respondents (57%) live in sin¢dnily house atched to other houses, while a large part of Spanish
respondents (47%) live in buildings with 2 to 5 flats. The disparity between individual energy choices begins
as early as the type of dwelling, which is among other factors also driven by cultural,anty@rchitectural
differences. There is a strong link between the type of dwelling, its size (e.g-fsimglig houses being overall
larger than apartments) and the household energy behaviour. Living in the largest category of dwelling (more
than 120 m2 ranges from 41% of the population in Norway to only 4% of the population in Ukraine, where
58% of population live in dwellings smaller than 65 m2.

When it comes to average age of the dwellings, comstry comparison clearly distinguishes between
different subgroups of countries. Germany, France and Norway have more than 30% of people living in
dwellings built after 1990, while in Bulgaria and Hungary the respective shares account for 9.8% and 12.5%
of the population, respectively. The UK has the bsghare of oldest dwellings (486 built before 1970s),

Spain is in the middle and Italy has a pattern very similar to thefEmspearO 2 dzy i NA S& Q 3 NP dzLJ®
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and Eastern European (CEE) countries (Serbia, Ukraine, Poland, Hungary and Bulgaria) the dwellings built
during the socialist period prevail (i.e., before 1990s), while the Western Europaatries exhibit divermg
patterns.

The age of the dwelling could be considered as one of the important indicators of its energy efficiency, but it
is by no means the only factor determining the energy bills. Renovated old houses are much more energy
efficient in terms of heating andooling than the poorly insulated large blocks of flats built between 1970

and 1990 in many of the posbmmunist countries. Insulation is very common in Norway, the UK, Germany
and France, where the majority of the population lives in dwellings havihgaat one sort of additional
insulation. In the CEE countries like Ukraine, Hungary, Serbia and Bulgaria, 50% to 68% of the population
reports having no additional insulation in their dwellings (Poland is an outlier since, despite being part of the
CEE cautries, external wall insulation is very common). Countries with warmer climate such as Spain and
Italy have similar shares of the population without any insulation.

In most of the countries, more than half of the households predominantly rely on a symgeof energy
source for heating. Only in Norway and in the UK, the majority of households rely on two or more types of
energy sources for heating.

Among the countries with a single energy source type, district heating isecoarmonin most of the Centia

Eastern Eumpe (CEE) countries (Serbia, Poland, Ukraine, and Bulgaria). Natural gas from a central source is a
very commonsource of heating in Germany, Italy and Hungary (over 45%), and arrives as second source in
Spain, Ukraine, France (over 20%) amdafd (11%). It is also the most common choice (19%) for UK
households who use a single energy type for heating. Electricity is largely used as a single source for heating
in Spain (39%), Bulgaria (28%), France (25%) and Norway (25%). Finally, 33%moh&esbholds rely on

wood for their entire heating (this explains why a large share of Serbian households do not have precise
control over the temperature in their homes), followed by smaller shares in Bulgaria (17%) and Hungary
(16%). Poland is the ontpuntry where coal is used as a preferred single energy source by a considerable
share of households (i.e. 10%). The country also has the highest share of households using district heating
which partially relies on coal for heat generation.

When adjustmenof the temperature is possible, most of the households tend to use this option and prefer
adjusting the temperature either manually or automatically. The latter is most common in the UK with 44%
and in Germany with 40% of people adjusting the temperaautomatically, followed by France with 27%.
Generally, less than 1/3 of households prefer to set a constant temperature in the heated parts of the
dwelling without dynamically adjusting it. Norway is an exception with as much as 39% of households
following the same strategy. This could be explained by the lower and more constant average external
temperature during the heating season, which makes the adjustments less necessary. The country, where
the adjustment of the temperature at home is most widespréathe UK.

Electricity and gas smart meters are generally more common in Spain (69% of households), the UK and France
but as a whole are not widespread yet with the exception of electricity smart meters in Spain. The reasons
for not having smart meteringystem at home vary from country to country with the cost being mentioned

as too high by 56% of the Ukrainian respondents wbaot have smart meters and by offeurth of those

in Bulgaria, Hungary, and Spain. Another reason (particularly widespread gatfuSerbia, and Spain) is

that utility companies have not yet adoptesinart metes. A large share of respondents in most countries
(more than a quarter in all countries but Hungary and the UK) are not aware of whether they can use smatrt
meters at home. Wen it comes to the negative perception of smart meters, data misuse and privacy
violation are mainly a concern in Germany, the UK, followed by France and Bulgaria. Mentions of fear for
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health remain rather limited, with French respondents being the melstatant (11.9%). In several countries,
significant percentages of the population do not know whether they have smart meters or not.

Electricity usage
The use of electrical appliances varies considerably from country to country. Differences could bedxpla
to some extent by factors related to climate, cultural and economic reasons.

Due to the large crossountry difference in owning different electrical appliance, it is very difficult to
compare the average age of appliances in the different countfies.three most widespread and with the
highest energy consumption electrical appliance types are compared across countries in terms of age of the
units owned by the household$V, air conditioning;ooker, fridge, and washing machine.

The countries wherdouseholds have the smallest share of older appliances (more than 10 years) are the
UK, Norway, France and Germany. Households in SgjinS@rbia (2), Hungary (8) and Italy (#) have

the largest share of older appliances. Given the GDP of ceanirithe list, one possible explanation of

{ LI AYyQd8 K2dzASK2ftR&a dzaAy3d (GKS 2t RS&G St SOGNAROIFE 1L
noted that larger share of the households in Ukraine report not having an electric cooker or overaf¢i7 %)

a washing machine (9%), making their results not directly comparable with other coyitireagerage 1%).

The main reason is the use of gas cookers that are the most widespread type in this country.

In term of newest appliances, Germany is at the fitace with 41% of the cookers, 44% of the fridges and
40% of the washing machines being up to 3 yearsfoltbwed by theUK.

Using dishwashers varies considerably from country to country. The newest appliances are again in Germany.
They are followed ¥ Norway (33%) and France (26%).

Large shares of respondents do not own portable electric heatémm 86% of the surveyed Hungarians to

38% of Norwegians. Citizens in Bulgaria often tend to purchase less efficient and very cheap portable heaters,
which could explain the relative high percentage (16%) of new appliances in this category for Bulgaria. The
usage of electrical water heaters varies a lot from country to country and iseergnonin Germany.

Air conditioning usage also varies a lot across tiieswith Bulgaria and Serbia leading with the newest
FLILX AFyOSa adzLd 62 o @SINBR 2fRéd Ly (GSN¥Ya 2F ¢+ &s$s
newest appliances with 54% of the households having a TV that is up to 3 years old. Th&\Wlslels are

reported in Ukraine, where 34% of the households have TV sets older than 10 years.

In terms of energy efficient bulbs, over 80% of households in France, Spain, the UK, Italy and Poland have at
least half of their electrical bulbs that are merth and energy efficient. For at least 60% of households in
these countries and in Norway, most or all the bulbs are eneffigient. On the other hand, the largest
percentage of households that have no energy efficient bulbs is in Serbia (50%). Bllgeaiae and
Hungary follow with about 20% of the households that have none of their light bulbs replaced with ones that
are more efficient.

While there are certainly economic drivers behind the choice of more energy efficient appliances in the
household,there are cultural differences too. While Germany is the leader in percentage of newest
appliances, it tends to fall behind in terms of energy saving light bulbs. While Spain has the oldest electrical
appliances (cooker, fridge, washing machine), they tenishvest in energy efficient light bulbs more often

than most of the other countries.

These results suggest that the behaviour of energy users could be potentially influenced by information
campaigns, which could convince a household to make the sntedl sep.
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2.2.2 Individual attitudes towards the environment and energy policies

General attitudes towards environmental issues are positive with the exception of Spain, where 73% of the
population think that environmental problems are usually exaggeraddre than half of the respondents

in Ukraine, Serbia, Italy, and Poland agree with the optimistic statement that environmental issues will be
resolved through future technological progredRespondents in Germany and Norway are much more
sceptical about it (Iss than 23% agree).

Most people tend to demonstrate attitudes towards personal involvement in dealing with environmental
issues. Among respondents less willing to do anything about the environment if alberstdo the same,

the largest shares are in Rad, Italy, Serbia and France, (between 26% and 39% of the respondents). The
percentage of respondents agreeing with this statement in the other seven countries is between 12% and
18%.

Those whavould notmake any compromise in their lifestyle for the ledih of the environment are less than
20% in most of the countries, and only in Polalodthey represen24% of the population. Answers change
dramatically when practical policy measuthat could cost the citizens extra money are discussed. The vast
majority of the citizens agree that such policies should not cost them extra money. The highestsbare
Spain and Italy (85%6%), while the lowest is in Norway (57%).

When policy priorities are discussed, energy prices and their regulation arénveoytant for large shares

of the population in most of the ten countries (over half of respondents, with more than 80% of Bulgarians
and Germans). The development of clean energy sources is considered a priority by more than half of the
population in Frace, Germany, Ukraine and the UK and by 44% of the Hungarians and 40% of the Serbians
and less than 30% of Bulgarian respondents. Energy efficiency of private and public buildings is mentioned
less often as a major policy priority for the country. Thisnsravas given by 26% to 56% of the people, with

the highest share being in the UK and the lowest in Hungary. Finally, full liberalization of power markets and
phasingout of nuclear power plants are seldom mentioned: in most of the countries, less tham208%
respondents mentioned these answers with the exception of 23% of the Serbian supporting market
liberalization and 29% of the French considering that nuclear pbasshould be a policy priority for their
country.

When it comes to public funded pgrams, subsidies or financial incentives for introducing or implementing
environmental measures, less than 20% of the population in the ten covered countries report participating

in (using) such programs. This share is highest in France, followed bpididy Mnd Germany. The lowest

shares are reported in Serbia and Hungary, with less than 2% of the population using public funding or
financial incentives for any of these environmental measures. On the other hand, more than 10% of
respondents in France, ¢hUK, Ukraine, Norway and Bulgaria benefitted from programmes or subsidies
aiming at improving energy efficiency.

When assessing the effectiveness of different national policies related to energy, respondentiinghe
countries tend to give average below average scores, especially people in Ukraine, Germany and Serbia
tend to be rather dissatisfied with the effectiveness of these policies, while in Norway, Poland and the UK,
they give slightly higher scores for effectiveness. The most effectivéipdli@ 2y | @SNIF IS | NB
AKINB 2F SySNHe 3ISYySNIGSR 68 NBySslotsS SySNBe 4s
NEAARSYGALFE &aSO02NEZ 6KAES aYAUGAILGAY3 GKS STFFSOI
With regard topurchase of equipment, energy efficiency was reported as being a primary factor for choosing

a particular item by 80% of the respondents in Germany. Interestingly, while Norwegians seem very
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concerned with the environment, in this question they are sectmdast with 41% who considered the
energy efficiency of their new household appliances. The reason could be rather economic in the case of
high-consumption appliances or cultural in the other cases, than environmental concernstedong
decrease in elecicity bills might be less important for Norway than for other countries. Still, the trend clearly
shows that respondents from richer countries tend to focus more on the energy efficiency of their appliances.
In Germany, in particular this is also cleaiilsible in the highest share of households with new appliances,
less than 3 years old.

Respondentsn Hungary, Italy, Norway, Poland and Spain are generally supportive of government actions
related to the improvement of the transportation system. The magpported actions with highest scores

involve reducing fares and improving quality of the public transportation, regulating standards of
manufacturing, reducing emissions through enforcing new standards for manufacturers and expanding the
existing road if NI & 0 NHzOG dzNBE® bl GdzNI ft &% YSIadaNBa I FFSOGAYS3
least supported action.

In terms of country differences, Spanish citizens are generally the most supportive while Hungarians tend to

be the least supportivef governmental actions in the transportation system, with the exception of building

new roads, which might be supported for other reasons than concern for the environment.

Among the population in théen covered countriek the share of people whbave notundertaken one of

the four suggested actiofss highest in Serbia (58%), followed by Bulgaria and Ukraine with 46% of the
population. The respective share is considerably lower in the UK, France and especially in Germany and
Norway where almost no one ansved that they have not undertaken any of the four measures aiming at
decreasing the environmental impact.

2.3 Conclusions

The survey results confirm the existence of vast differences among the studied 11 countries, which are results
of the different combinatin of sociecultural, economic and technological factors that influence both the
experience and the attitudes of the people.

In general, the survey results pointed out to the extredieersityof the countries regarding the experience
and the attitudes thadrive the energy choices on both individual and collective lewethe following
sections, we provide research findings in three different energy consumption ar@asnobility, prosuming
and heating & cooling.

2 Bulgaria, France, Germany, Hungary, Italy, Norway, Poland, Serbia, Ukraine, United Kingdom. Only Spain is not
covered.

3 The actions listed as options in the question are:
- You have bought a new car and its low fuel consumption was an important fagtour choice

- You regularly use environmentafiendly alternatives to using your private car such as walking, biking,
taking public transport or casharing

- When buying a new household appliance e.g. washing machine or fridge, you choose it mankeliewas
more energy efficient than other models

- You have switched to an energy supplier which offers a greater share of energy from renewable sources than
your previous one
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3 “Low carbon mobility” case study

3.1 Introduction

Mobility is an essential aspect of current socid®yivate caris the main mean of transportation in many
European urban areas. Petfinlelled private vehicle use is causing several problems. One of the most
important is connected to thenvironment, where transport is generating externalities with respect to
climate and local air pollution. Moreover, road transport in cities is the cause of problems connected to
guality of life such asongestionandnoise The high presence of private vehictdso requires a high share

of urban space to be dedicated to cars, which could otherwise be used differently. Furthermore, a high
presence of vehicles on the streets is harmful to society increasingsthef accidentsand causindpealth
problemsdue to local air pollution.

This drives the need for lowering carbon intensity of road transport. In principle, this can be achieved in two
ways: byreducing the amount of emissionproduced by the vehicles involved, or ByK I Yy 3Ay 3 LIS2 L
travel behavbur towards more sustainable mobility. The first group includes fostering alternatives (hybrid

and electric vehicles) and developing measures to make them competitive with respect to the conventionally
fuelled ones. In the second group, the main objectiv@uld be to change the current paradigm towards
collective and shared mobility

3.2 Methodology

To contribute to enabling the transition towards low carbon mobility, the project ENABLE.EU carried out a
Low Carbon Mobility case study in Hungary, Italy, Norvedgriel and Spain. sobility household surveyo
a sample size representative of national population and a seriesd#pth interviews were carried out.

3.2.1 Mobility Household Survey

The mobility household survey was conducted in ordeuriderstandcitizentravel behaviour, travel mode
choices, the main factors influencing the mode choice, and the use of mobility related services such as bike
sharing and carsharing on a national scale. It also aimed at analysing research findings in the sector and
exploringpotential solutionsthat can contribute to changing current mobility patterns.

The mobility survey was implemented in Hungary, Italy, Norway, Poland and Spain. It was condueted face
to-face in Hungary, Italy, Poland and Spain, an online in Norway.

3.2.2 In-depth interviews

The analysis of potential solutions focuses on shared mobility and, in particutaness to consumer (B2C)
carsharing B2C carsharing consistsrehting a car for a short period of timeat a cost directly related to

the usage of the vehle. Carshang could contribute to reducthe carbon intensity of the urban transport
sector by complementing lack of public transport and providing an alternative to private car dependency of
households. It can also contribute to reducing the bias irfuatang the cost of a car trip as it connects the
price to the use of the vehicle. Moreover, it can be a tool to spread new and environnrigatelly
technologies such as Battery Electric Vehicles (BEVs) and other alternative fuelled vehicles, asewell as
vehicles with high fuel efficiency standards.

Carsharing business models can mainly differ in two aspects: the type of journey and the parking system.
With respect to the type of journey, we can distinguish between-aag and rounetrips. With regardo
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the parking system, we can divide the models between-fleating and statiorbased. In general, round
trip carsharing operates under a statitmased system, while on@ay carsharing operates under a free
floating scheme. However, other mixes of thés® options exist.

In our carsharing study, we seek to provide a snapshot of the development of this sector in the participating
countries, by interviewing both stakeholders and carsharing users. By comparing the results from different
countries, we derig insights on the current practices and policies recommendations. With this airtoface
face and by phone serstructured inrdepth interviews withemblematic householdsnd stakeholdersvere
conducted. The topic focused on shared mobility and in particuiahe carsharing sector with an emphasis

on the role of electremobility, as well as the relation with public transportation and private vehicle
ownership.

The emblematic householdnterviewees were selected from among carsharing users. In the case of
stakeholdersinterviewees were selected amotigree groupsthe business sector, the public administration
and pressure groups. The aim of the interviews was to depict the cuderglopment of carsharing in the
countryand to understand what may facilieits development both at political and social levels.

3.3 Mobility household survey results

Household usual travel behaviour was analysed with respect to a typical week and the most usual way of
travelling. Five specific destinations/trip purposes of thesklg routine have been investigated: journey to
work/university, going grocery/other shopping, to recurrent leisure activities, to take children to school and
to their recurrent activities.

3.3.1 Frequency at which households travel to destinations

The pattern of answers is relatively similar within the countries in terms of frequency. The trip to the
workplace/universityis performed at least once a week by about@@o of the respondents, apart from
Norway where the level reaches 75%. For those tkdaeel weekly to that destination, the average frequency

is around 5 days per week in all countries, making it the most frequent &ipcery/shoppings the
destination that shows the highest value of share of population in each country, around 90&efage,

the trip is taken around 3 times per week. Recurrkigure activitiesare the destinations that present the
highest variability across countries. Some differences are also shown in the frequency of thatthips its
highest level in Spairt 8.5 days per week and its lowest frequency in Hungary at 1.8. The average frequency
in Italy, Norway and Poland ranges between 2.5 and 3 times per week. Finally, destinations related to
OK A f RNXB ¢na theiriiSuke activitiesare fairly similar aoss countries. The former shows population
shares that range between 17 and 20% and is performed between 4 and 5 times per week. The latter ranges
between 10 and 22% of the population and is taken between 2 and 3 times per week.

3.3.2 Distribution of destinations

The distribution of destinations between different areaghban peripheryand countryside)vary from

country to country. Common to all countries and destinations is the prevalence of urban areas. The only
exception is household locations in ltaly adkK A f RNBy Qa &d0K22f {20l GA2y&a Ay
urban areas predominates.

In Hungary, most of the trip destinations of the respondents are located in urban areas38P3Y4ollowed
by the countryside (10980%) and peripheral areas (below 7%)ere is a slightly higher share of households
living in the countryside (30%), while the share for other locations is between 10% and 20%.
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In Italy, answers were quite similar for all destinations with the exception of household location, where half
of the respondents stated they lived on the periphery of an urban area, while 37% stated inside the urban
area and only 13% gave countryside as the answer. Additionally, urban area is highly prevalent in the other
locations ranging between 68% and 76%, folldviy periphery between 20% and 30% while countryside
scored less than 5%.

Norway is the country where there seems to be the highest variation between the different areas. Still urban
areas is the most answered location for most of the destinations butm@aehes 50% of the answers as in

the other countries, with the only exception being workplace locations (63%). Periphery of urban area ranges
approximately between 3@0%, while countryside between 19%.

In Poland, urban area is still the most recutremswer for each location, especially for leisure activities,
OKAf RNByQa aO0OKz22f FyR 3ANROSNER aK2LILAYyId t SNALIKSNI
activities, and household locations. While countryside reaches the highest level ofo4(86usehold

location and the lowest of 4% for workplace location with the share in the remaining location ranging
between 12% and 23%.

Very few respondents answeramuntrysidein Spain although this may be due to a miscomprehension of

the translatedi SNY G O2dzy iNBEaAaARSéd ¢KS GFad YlFIa22NAGe 2F (K
of urban area also got a low rate of answers at arourd¥/®with the lowest value in household locations

(19%) and the highest share in workplace/university (18%).

3.3.3 Travel modes used to reach destination

With the exception of Spain, where active modes (bicycle and walking) present the highest share (around
60%) for most of the destinations, private vehicles seem to dominate in most of the recurrent journeys in the
other countries in terms of time spent to travel. Overall, the trip to workplace/university shows the highest
NFGS 2F GAYS &ALyl GNI gSttAy3a o6& LlzotAO (NI yalLR2 NI
lowest levels are shown for theNgg OSNE K A K2 LJLJAY 3 | yR OKAf RNByQa | OlGA
seems to be greater variability between different travel destinations rather than countries. In most of the
cases active modes represent the second mode of transport in termsefsjpent after private vehicle, with

the exception of the journey to workplace where these values are lower compared to public transport ones.

3.3.4 Elements affecting choice of travel mode

In almost all countries, factors séfety, reliability andavailability have been considered a priority, followed
by the travel time, cost, flexibility and comfort factors. Factors related toeputation, privacy and
environmental impacts dbcal air qualityand CO2 emissionare the ones valued less importantly.

Costfactors were found to be decisive in all countries, especially in Spain, Poland anitréedy timeseems

in general to be considered even more important, with the only exception being Spain where they were at
similar levels with cost factor€ombrt also ranked high in the household preferences apart from Norway
where it scored notably lower with respect to the otheFexibility received similar votes in each country

with around 70/80% of the population stating the factor to lmeportant or very important. Safety was

evaluated as influentiairportant or very important)by at least 80% of the sample with the only exception

being Norway where it scored lowered (68®Rivacyscored fairly low compared to other factors apart from

Poland where 7092 ¥ LJS2LX S YIFNJ SR Al a4 WAYLRNIFYGQ 2N W@
predictable, is the low scores @nvironmental factors where there seems not to be much difference

between local air quality and CO2 emissions. The lowest levetsnoém for these factorsvere found in
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Norway, while southern European countries, Italy and Spain, report slightly higher IBeébbility and
availability scored high and similarly in each country, with around 80% of the population valuing them at
leag as important. Finallyseputation is the least evaluated factor in almost all countries, with the lowest
values recorded in Norway, although it still reaches significant levels in Poland and Spain.

3.3.5 Carsharing (B2C and Peer-to-peer) and bike-sharing

Giventhat carsharing (B2C and pegr-peer) and bikesharingare not available everywhere, the great
majority of the respondents stated they never use thévtost respondents that use these modes dguit
occasionally Carsharing is used by 8% of the survegegdulation in Spain, 7% in Norway and 4% in lItaly,
while it is less used in Poland (1.4%) and Hungary (0.3%}d?peer carsharing is slightly less common in
each country and is more frequent in Norway compared to the others. With respect tshé@g, Norway
stands out, with more than 20% of the surveyed population using this mode.

3.3.6 Support to specific lanes for public transport and shared mobility
¢CKS LRtAOE Ga3IAPAYA LINAGATfSISR | 0O0Saa G2 adddOAFAO
highest level of support in Spain and Poland, with around 70% of those populations. Italy follows with 56%
of supporting households and Hungary with 47%. The lowest level of support was seen in Norway, with 34%.

3.3.7 Satisfaction with carsharing and bikesharing infrastructure

The level of satisfaction is fairly low @arsharing and bikesharingn particular in Norway and Spain. This is
interesting especially with respect to carsharing since these two countries had the highest level of use of such
a method. Poland and Hungary in both cases showed the highest levels of people indifferent to this
infrastructure which may also be a result of the limited diffusion of these modes in those countries. Italy is
midway in both graphs with a slight prevalenceatér satisfied households.

3.4 In-depth interviews results

3.4.1 Summary of findings in Hungary

Two companies provide freffoating electric carsharing services in Hungary serving the denser districts of
Budapest. The dynamically growing fid@ating service is ratively new. The first company began
operations at the end of 2016, operating electric cars exclusively. The second service provider entered the
market in the beginning of 2018 operating with both electric and traditionally fuelled cars.

Qualitative researh in Hungary draws on 9-@tepth interviews with household users, and 6 interviews with

the representatives of stakeholders in the industry. The most frequently cited reasonsusgholdsfor

joining one or both carsharing schemes were the opportunity to take advantage of free parking, as well as
the flexibility and convenience provided by the system. Most interviewees use the service occasionally, for
shorter distances, claiming that thietarsharing scheme membership did not significantly decrease the
amount of travelling with public transportation and instead replaced their use of taxi service. In general,
users are satisfied with the quality of service and stressed the positive outcbooepetition in the market.

All but one user could imagine not owning a carcdirsharing companies offered easily accessible,
comfortable carsAs regards the preferences for electric mobility, about half of the respondents would be
willing to pay a tgher fee for electric cars than fonaditionally fuelledvehicles. However, convenience might
override the preference for ectrsiendly driving: all but two of the interviewed users would choose the
traditional vehicle if it requires more time and walkittggaccess an electric car.
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Stakeholdersof the emobility sector do not specifically have carsharing related objectives, but they think
that this mode of transportation fits well into the complex supportive vision of the government related to e
mobility. The appearance of the state oil company in the market drew public attention to the carsharing
service, which, together with its general popularity among young users, is considered by all stakeholders as
' 322R WYIFN] SUGAY3IQ Rbdblityhyenasd Hodewsrdopitichs diiNge dtditle use

of traditional cars in the service. Both carsharing companies are operated on a commercial basis, benefiting
only from the incentives available to all electric vehicle owners.

As regards the future prpects for development, stakeholders agree that integrating carsharing into the
information system of the public transportation company of Budapest would be a major step towards the
coordination of lowcarbon travelling modes. Although the opportunity ofdr parking adds to the
profitability of service providers, they consider the predictability of regulatory rules as a crucial factor in
planning their future activities and expanding their service. Interviewees mentioned less cars on the streets,
more freespace, less noise and air pollution, and wider selection of transportation services as the most
important contributions that ecarsharing can provide in urban areas. Stakeholders consider publicity,
availability of infrastructure and parking facilities,date favourable regulatory environment to be the key
factors determining the success or failure of carsharing schemes.

3.4.2 Summary of findings in Italy

In Italy, the phenomenon of shared mobility started already in the early 2000s. However, it is only in 2013
that carsharing experienced a boom both qualitatively and quantitatively. From 2013 to 2017, the number
of shared vehicles is five times bigger, while the number of subscribers has increased by eighteen times.
Today, the number of shared eleictrvehiclesrepresents 24% of the total cars and scooters shared. The
percentage is even more important considering that electric cars for private use represent less than 1% of
the Italian automotive market.

The Italian case study was conducted among householdstakdi®lders based in the city of Rome as the

city offers different carsharing options (statitmased, freefloating and also electric), and 7% of the
population has a carsharing subscription. The interviews to households were based on a sample of § contact
O2@OSNAY3A RAFFSNBY(l dzASNEQ LINRPFAfSad az2NB2ISNE KN
and carsharing operators were involved in the research.

From theO | NB& K I NR y Fthedadafydishrayeal@disBnte common patterns. All respotsdseem to

consider carsharing as a complementary option to the other modes of transport, not the primary way of
moving around the city. The occasions to use carsharing are left feomimary trajectories and when both

their private vehicles and publicansport are not available. The frequency in use is therefore rather episodic,

a couple of times per month. The main factors influencing the carsharing adoption mainly relate to economic
FYR LINI OGAOIE NBFazyao / I WSKILIRWYRS yAI&E Q34 Y2 Al A (e 23
it handy and easy to use, less expensive than a taxi and faster and more comfortable than public transport.
The current barriers users are facing are limited to two main aspects: the restriction of the zomedcbye

the service (only city centre) and the availability of the cars. In general, all respondents are happy with their
experiences with carsharing and hope the sector will develop further.

Fromthed (i | 1 SK 2 f, fhérbshaRdertshare @ll in favour cdrsharing and they see it at the core of the

future transport options. However, to create a sustainable urban mobility system, they share the opinion
that considering carsharing alone is a mistake in perspective. All shared mobility services should be
developed jointly, starting with public transport. Strong synergies between public transport and all other
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shared mobility services are undeniable, especially on the last mile, and they could be further reinforced by
the creation of carsharing areas near fialiransport nodes, like rail or metro stations or large bus terminals.

Carsharing also contributes to the reductionpoivately ownedcars. The more carsharing develops, the less
people will need a private car, or at least it will reduce the numbelads per household. However, where

the urban mobility system heavily relies on public transport, carsharing could also have side effects such as
inducing people to move from bike, walk or public transport to the (shared) car, hence generating new
mobility.

As for electric carsharing, the stakeholders interviewed are all in favour of a further expansion of electric
shared cars in the city. Electric carsharing is seen as a boost for a widespread of electromobility that could
lead to an important reduction ofglutant emissions, thereby improving air quality and quality of life of
citizens. To further improve electric carsharing and electromobility in general, they consider that an extensive
network of recharging infrastructures should be installed acrossitgeTthey even suggest making charging
points interoperable among all energy suppliers, ensuring fast recharging, and combining them-vit ad
parking spaces in the nearb@®verall they see the zero emissions vehicles as the future of shared mobility,
implying that electromobility and carsharing should progress hand in hand.

3.4.3 Summary of findings in Norway

Station based carsharing is the dominant model of carsharing in Norway. The biggest and longest running
provider is a membeowned norcommercial ceoperative. The main providers in Bergen and Trondheim
have the same model. Carsharing has been growing a lot in the last ten years, is still growing and new
providers are entering the market.

Eight users and six stakeholders (providers, local governmenngesreést organizations) were interviewed.
Users

Carsharing in Norway is typically used by households who do not own a car, and is used as a supplement to
public transport, walking or cycling on a daily basis, meaning, at least in the Norwegian contémricgrs

does not seem to replace use of public transport, but rather accommaodate for this being your everyday mode

of transport. Typical use pattern is for weekend trips and for transporting larger items (i.e. it is used when
public transport is less conviemt).

¢KS YIAY Y2UA@lI A2y FY2y3 AyiSNWASsSSa asSsSvya G2 o
NBLZ2NIO &4 dzASNBQ YIAY Y2UAQlFGA2yd 2KSY RA&OdzA&AAY Z
benefits of not owning a car. While &% do mention the economic benefits of not owning a car, this is not
mentioned as a main motivation, but rather as an additional benefit. The average car sharer has a high
income, and this is the case with the group interviewed for this project as well.

All interviewees are positive towards electric cars being a bigger part of the carsharing fleet, but most also
mention that range is critical. They need to feel confident that they can reach their cabin or make other
longer trips, as this is an important paf their carsharing usage.

Providers

.A3ISNI OAGASAa GKSNBE GKS& IINB FfNBFR& SadlofAadaKSR:
where providers see potential for further development. A joandition for the providers to themselves
somewtere new is access to public transport, or a dense and sufficiently urban city or town where people

do not need to travel long distances on a daily basis. The providers, especially the Oslo based ones, emphasize
centrally located parking space for carshgrars as the main threshold for further growth.
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Providers are somewhat reluctant towards changing their fleet to only electric cars. However, they do
consider electrification as something that will happen eventually and see this as a positive develaptment

time. One argument is that it is too early for the carsharing fleet to become fully electric given that weekend
trips to the cabin is an important part of the usage. Also, some are sceptical as to whether the charging
infrastructure is sufficienty d8Sf 2 LJISR @Sl ® L Aa [-KZA2¢ YESTIdRYVBR KL
is not yet developed enough in the general population, and that this might make electric cars a further barrier

for using carsharing, or that users might have negative expergenMunicipalities might push the
development of electrification of the carsharing fleets when accommodating for carsharing, and we do
indeed see this in recent developments in Oslo and Bergen.

3.4.4 Summary of findings in Poland

Currently carsharing in Polarglprovided mainly by seven companies in the biggest cities and metropolises.
Most of these companies operate in one or two cities. In total, three or more carsharing companies are
present in Warsaw, Poznan and Wroclaw. All companies operate iffldi@éng system, however in same
cases they use also statitmased system. Some of the operators focus on business clients.

Carsharing wasvell receivedby the citizens and is developing rapidly in Poland. Smaller cities aim to
introduce carsharing as well. Pate companies recognize its profitability and there is a growing number of
companies offering carsharing. According to the data from the beginning of 2018, about 1.5% of Polish
citizens had used carsharing. At the end of 2017, the number of carsharirgwasrestimated at several

tens of thousands. Along with the dynamic development of carsharing, there is a growing interest in media
and websites focused on carsharing.

Cars provided by carsharing companies are new and meet the high emission norms buff thesn are
conventional lowever,some hybrids and some electric cars are also available). The companies assess that
electric car fleets will be profitable at some point in the future so electric carsharing will become more
popular then.

Carsharing is sually viewed as supplementary to publiansport; however, there are also cases when
people choose carsharing instead of Uber, taxi or private car. This usually happens when they go out during
the evenings or weekends, in urgent situations, when havirgiiess meetings in the city centre. Carsharing

is regarded as convenient, wetlanaged mean of transport. Users praise the operators for the system
YIEyF3aSYSyid FyR KAIK OFNEQ adlyRFNR® alye LIS2LX S
system & well suitedfor the city. Warsaw car users praise them for being convenient andriegally. In
Wroclaw,a possibility to drive an electric car is an additional incentive to use carsharing. On the other hand,
users also stressed the low price of carghgras an important factor. Therefore, the abewentioned
advantages of electric cars will not necessarily translate in bigger popularity, if the cost difference remains
high. In the long run, carsharing may reduce the number of cars in the cities mddsrefrain from buying

the second car if carsharing is available).

Public administration view carsharing as an opportunity to reduce traffic, limit pollution and promote
environmentalfriendly transport. On the other hand, municipalities do not wantstgoport it financially
(focusing on its promotion and e.g. offering parking spaces) and want to develop public transport in the first
place. This leaves the initiative for the private companies.

3.4.5 Summary of findings in Spain
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Carsharing in Spain currently provided by 7 main companies in Madrid, Barcelona, Bilbao, Seville and
Palencia. These companies follow two different business models. Three of them are Free FloativeyyOne
carsharingcompanies thagllow users to leave the vehicle at a convenient paiithin a limited perimeter

of the city. They have a 100% electric vehicle fleet and are all located in Madrid. The other 4 are station
basedcarsharing thatequire the user to leave the vehicle at one carsharing station. They are located in the
aforemenioned cities with a varied fleet depending on the company.

The sector experienced rapid growth in the last two years thanks to the entry offlé@tng electric
carsharing companies in Madrid. The biggest market is in Madrid where 5 companies arengpefitii

about 2000 shared cars, of which 1500 are electric, followed by Barcelona with 2 companies, while Bilbao,
Palencia and Seville have one company operating.

The current development of this sector and motivations for using this transport mode wasexkphrough

28 indepth interviews with carsharing users and experts from different Spanish cities. The analysis revealed
that the mode is mainly used for leisure activities; younger users seem more inclined towards using more
than one carsharing operatpwhere available, and in general to use multiple modes to get around (e.qg.
bicycle, walking, shared bike, public transport).

Most of the interviewed users started using the service when they discovered and experienced it rather due
to a change in habitsraa specific event. The frequency of use varies depending on the carsharing model:
free-floating users use the mode more often and for shorter trips compared to stéii®ed users.

Factors influencing the adoption of carsharing mainly seem to be relat@dnvenience of use, such as
practicality, availability, immediateness and flexibility compared to other transport modes. However, the
mode has been also appreciated for its affordability, innovative character and environmental friendliness.
This last ggect has been cited only by electric carsharing users.

The use of carsharing could reduce private car purchases but may also reduce public transport use. In fact,
the majority of freefloating carsharing users stated after joining the service that thewced their use of
public transportation, while statiotvased users stated their use of public transportation remained the same.

The vast majority of users owning at least one car stated that the service may allow them not to buy a second
car or to reducetie number of cars owned in the household; Users not owning a car stated the service helped
them not needing to buy one.

The electric technology is demanded by users. The majority of users would prefer the service being offered
by electric cars and, all @¥eing equal, the majority of them state they would be open to paying a bit more
for the electric technology. Those who use electric carsharing have a generally positive opinion of the vehicle
type and say that their experience could make them consideh sehicle in an eventual purchase.

On the stakeholder side, carsharing is regarded as an opportunity by the public administration to

complement public transportation and reduce carbon emissions thanks to electric vehicles. Parking
facilitations and restdted areas access, as well as a specific legal standing are key policies identified to drive
carsharing development.

According to business stakeholders, carsharing should be pursued as the benefit to society it could bring is
threefold: economic, avoidingar purchasing and maintenance costs; social, mainly connected to the freeing

of public space, and environmental. The use of electric vehicles in carsharing services is at the moment seen
as viable only by freBoating operators; while statiotrased carshring have concerns with respect to the
autonomy due to the higher length of the trips.
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Moreover, cities would benefit from the integration of carsharing with other urban services and in particular
public transport to make it easier to avoid using privaghicles. Both types of carsharing services can
contribute in this sense to sustainable mobility. However, it will be important to ensure that the flow of
carsharing users will come from people reducing their private vehicle use rather than their pab$ipdrt

use.

3.5 General discussion and conclusion

The destinations are quite similar across countries. Trip to grocery/shopping is the one performed by the
greatest share of the population, while the trip to work is the most recurrent. Theseainighhe trips related

to children school and activities, follow similar patterns across countries. Leisure trips, on the other hand,
sean to show greater variability both in terms of population shares having recurrent activities and number
of days per week.

The trael modes used tend to vary more depending on the type of trip rather than across different countries.
In particular, public transport seems to be used less for activities related to shopping and involving children.
A drawback of public transport is the amvenience when carrying shopping bags or other equipment.

The survey showed differences in diffusion of carsharing between the countries, with a higher number of
usersin Norway and Spain. The number of people in all the countries who have used thedes/ehlimited

given that the service is available almost exclusively in medium/big Gtibsughcarsharing isncreasing

in terms of both number of users and companies/vehicles available. Levels of satisfaction with the carsharing
infrastructure arelow in each country, while a relevant share of people stated that they were in favour of
enforcing the speeding up of public transport and shared mobility through specific fast lanes.

The way in which carsharing is being developed differs from countiguiotiy. Freefloating carsharing (i.e.

the vehicles are normally freely parked on the street of an urban area, where they can be booked) is
dominant in Hungary, Poland and Italy, while statimsed carsharing (i.e. the vehicles occupy a specific
parking bt reserved for it) is dominant in Norway. In Spain, ffleating is dominating in Madrid while it is
absent in oher cities. These two models seem to both have advantages and constraints:

i Stationbased carsharing mainly targets trips outside of the urlamea and is hence less in
competition with urban public transport, meaning they are more complementary. From an
environmental perspective, the main advantage of statimsed carsharing is its complementarity
with public transport, which helps householtts avoid using or, in some cases, having their own
vehicle. However, some stakeholders in Norway and Spain were sceptical about the use of electric
vehicle technology for the statiebased system.

1 Freefloating carsharing based on both conventional ancc&le vehicles (this have already proven
to be successful in Spain, Italy and Hungary) targets urban travel and, although, they might
complement public transport, they might also compete as both operate within the urban area. Free
floating carsharing helpthe environment especially when it relies on a fleet of electric vehicles, by
increasing their presence in the urban area and by allowing people to discover this technology.
However, some stakeholders expressed concerns about the number of vehiclesatidtthbution
STF2NI & NBIdZANBR (2 SyadaNB GKS& IINB | @FAtlFofS
efficiency and its environmental impact, particularly when the service is not provided by electric
vehicles.

The sector has so far beenainly driven by private initiatives with some cases of public services, public
private partnerships and memb@&wned companies. Carsharing is mainly developed in methuge cities,
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although certain stakeholders pointed out the potential of shared aqararial areas where they could bring
benefits by substituting public transit with low demand. The potential electrification of carsharing services is
seen as a foreseeable future development by business stakeholders and is highly rated byadaiswho
consider electremobility an important asset in order to meet emissions limits.

Most of the interviewed households in the different countries use this service mainly for leisure activities, in
particular to reach specific destinations that are poorly ceeted by public transport. However, there also
seem to be people using this service on a more regular basis to commute to work. Some other uses are
related to shopping and moving equipment where public transport might be inconvenient. The service seems
to be more popular among the mediufighly educated between 25 and 45 years old, although older users
are also becoming common.

In most of the countries, users seem to choose carsharing mainly for its flexibility and comfort aspects.
However, the costs of theervice also seem to be an important factor for users. Environmental concerns
related to air quality and global warming tend to desecondaryimportance The experience was positively
evaluated by the vast majority of people who were able to try electghicles through this service. Many
interviewees preferred electric to conventional vehicles and some of them declared they would also be ready
to accept a higher price for the technology.

A system in which carsharing and public transport are conneatdccamplement each other would benefit

a model shift towards sustainable transport. Local authorities seem to mainly rely on the public transit offer
to reduce private vehicle use and consider the complementary aspect of carsharing positively. On the other
hand, business stakeholders would benefit in visibility and gain new users from an integrated offer with
public transport. This could be done by developing instruments such as mobile applications mapping the
different services available.

A sustainable maoal shift must support the switch from private car to carsharing use, but not all the trips
that are now made by shared cars have replaced journeys by private.gait also replaced public transport
use in some casespefining specific measures andentives to prevent this can make sure this service is
correctly developed.

The diffusion of carsharing service might benefit from a series of policies, including parking facilitation,
private car access restrictions, integration with other modes, incestfoe adopting electric vehicles and
investing in charging infrastructures.

The future of carsharing will be linked to technological development. The urban environment can be
improved through the implementation of electric vehicles both with respect tall@ir quality and CO2
emissions levels. Furthermore, carsharing could reduce inequalities with respect to the access to electric
vehicles. It might also help users to live without a private vehicle and this could help reduce the number of
vehicles per hosehold.
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4 “ From Consumer t O Pr os ume

4.1 Introduction

The concept of prosumer denotes a consumer who produce electricity primarily for its own needs but can
also sell the excess electricity. Prosumers are hybrid consumers/prodigemsrally theyare connected to

main electricity grid services, consume main grid electricity and their own produced electricity, and sell
excess produced electricity back to the main grid.

Ly GKS AyGaSNyrdaAzylt O2yGSEG 27 DNBYY @ Si NIKy &A2BA K-
system in the EU region. In order to foster sustainable energy consumption, EU policies have acknowledged
the importance of empowering consumers to become their own managers of their energy needs. This
transition has led tan increase in households that invest in their own solar energy systems that produce
electricity for their own consumption, as well as enabling selling of excess produced electricity into the
electricity grid.

Prosuming has been enabled by new technoldgicaovations that allow for more communication and
integration between decentralised and centralised electricity systems supply. In order femsensl to
embrace these services, a good understanding of the needs, background, and required learningecurve a
necessaryOtherwise,the services risk being improperly or insufficiently used, abandoned, and may even
become a roasblocker for future meaningful efforts to engage the prosumers.

This report focuses oresidential prosumersvho have invested isolarenergy systemn their property
that produces electricity for their own consumption but are also connected to the main electricity grid supply
and who sell excess produced electricity to the main grid supply.

4.2 Methodology

Thiscase studyaimed at identifing the main motivations for a consumer to become a prosumer in Italy,
Norway, Serbia, UK and Ukraine, how this choice could affect the energy practices of families and what are
the main barriers that can be encountered (and the role gender and othasraliind social aspects play in

it).

Thecase studyathered information from each castudy country combining four qualitative methods: (1)
mapping of prosuming in the national energy system; (2) mapping of gender ideologies in prosuming in media
and adrertisement; (3) semstructured interviews with prosumers; (4) diary notes made by prosumers.

4.2.1 Mapping

The first phase of the castudy involved mapping prosuming and gender ideologies concerning prosuming.
The purpose is to explore how gender is presei@nd perceived in society. First, the mapping consisted of
providing a general overview of prosuming within the national electricity systems, including policies and
regulations concerning prosuming. Second, the mapping consisted of collecting and prgsenoverview

of gendered presentations in promotion material fdousehold Solar Power Plarit$SPPs) and gendered
presentations in media coverage of interviews with prosumers and prosumer policies and regulations. As far
as possible obtaining materibom promotion material and media coverage was done systematically using
different web search services, however this differed from country to country depending on services available.
The number of promotion material and media coverage also differed extelgsas residential prosumers is

a new phenomenon in Norway and Serbia, wintdl establishedn the UK and Italy.
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4.2.2 Interviews and diaries

The second phase of tlrase studynvolved conducting senrsitructured interviews and collecting diary notes

from 1012 residential prosumer households in each esgly country. As the objective was to learn about
020K K2dzaASK2f RaQ Y20iAQlidA2ya YR SELSNASYOSa & ¢
study design focused on recruitihgterosexuatouples who were residential prosumers and the interviews
GSNB &Sl dzLJ Ay 2NRSNJ G2 Glrt1 G2 GKS 462YFYy YR YIyY
house, which allowed us to also look at the solar PV systems, the inverters and ask rtmamt$oto show

us how they checked information concerning production. The research design aimed for interviews with
couples, but some interviews were conducted with families who only consisted of one adult residential
prosumer. Thease studylso includedasking the prosumers who participated in the study to fill out a daily

diary form and notes for a week. Some informants did not fill out diaries.

In several of theountries, it was difficult to find and recruit prosumers. The sample of interviewed ihi&er
are not prosumers in the true sense as, though they have invested in HSPPs, they cannot sell excess produced
electricity to the central electricity grid supply according to law.

4.3 Mapping of gender results

Energy policiesn Europe are formulated in gera in a gendeneutral way, which assumes that men and
women have the same perspectives, needs, experiences, values, resources and aspirations concerning
domestic energy access, production and use. In contrast to energy policiesgsefgy companiesand

media journalists may through promotional material and media interviews choose to present prosumers and
technology in other ways highlightingdhopic as male or female domains to reach target audiences or
reflecting general opinion.

Genderedpresentations in promotion material for HSPPs

In general, the promotional material for HSPPs collected are presented in neutral and technical language
with no associations to gender roles. However, several have illustrations of men working on instatlations

a2f 1 NJ deadGSyad tIFNIFIANFLKA NBFSNNAy3I (G2 GSELISNIA
accompanied by pictures of men. From the material analysed, one advertisement had a clear gendered
presentation.

A new line of advertisements differs frotine general trend as they portray values of diversity and equality
in their aim to attract new customers. These advertisements tend to differ from the general technical and
financialfocus,as they are more family oriented, portray homely values and spedke consumer more
personally.

The promotion material and advertisements generally seek to reach their target audience, which reflects
what images and gendered or ngendered way are used.

Gendered presentations of household prosumers in media coverag

Regardinggendered representations of prosumers who have been interviewed in newspapers and
magazinesthere is a focus on the male prosumer across the countries. Though interviews tend to present
GKS WFIFYAfR@Q Ay KSIF Rt AYSZn) lary BdorhIp@senyio theS atticlastexyddy 6 I
pictures and it is almost exclusively men who are presented in relation to the technical aspects or together
with the technical components such as the panels and inverters.

Interviews with prosumers focus onehtechnological advancements and innovative aspects of domestic
solar systems, as well as environmental and economic benefits. Most articles (igghictures) present the
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prosumer as men. The male dominance is stronger whenever technical and finasged are discussed,
while women are consulted on environmental motivations or portrayed in relation to home aesthetics.

The material from Ukraine and Serbia appear to be somewhat more gender balanced. In the UK, two articles
contradict the trends descréd above.

Gendered presentations of media coverage of policies and regulations for prosuming

In media coverage of policies and regulations for prosuming in Italy, Norway, Serbia and Ukraine the topic is
presented in neutral and technical language withassociations to gender roles. In the articles from the UK,
men are more often represented as the experts.

4.4 Prosumer interviews and diaries results

4.4.1 Summary of findings in Italy

The prosumers interviewed stated that the main motivations for investing in HSPPsm@renmental and
financiat strong commitment to reduce their carbon footprint and opportunity to decrease the cost of
household energy consumption.

The experiencesof being prosumers among the interviewed were maipbsitive, although some of the
prosumers had experienced minor problems and five (25%) stated that they had only negative experiences
(this number is higher than for the other castidy countries). Problemidentified relate to bureaucracy
and/or problems with the utility company, poor quality work by technicians doing the instalments and
resistance from neighbours.

The interviews revealed how gender was an important social and cultural factor in the prafdescoming
prosumers in Italy. The motivations and final decision to become prosumers was generally made by the
families together. However, men seemed to be more at ease with and interested in the technological aspects
and for these reasons they gatherénformation, kept contact with the installation company and relevant
institutions.

Though women were less involved directly in the process of becoming prosumers, they had modified their
habits to shift their load of energy consumption to daytime aftecéming prosumers more so than men.
tKAda O2AYOARSAE 6A0GK ¢62YSyQa OFNB 62N] NBaLRyaAoA
electricity-related domestic activities.

Despite finding gendered differences in how women and men related to tlze teghnology, gender was

not perceived as relevant to becoming and being a prosumer by the majority of the interviewed. Despite this
affirmation, the majority perceived men to be more interested in technology (including solar) than women.
Several felt thawomen are more interested in environmental aspects, while men are motivated by the
energy technology and financial aspects. Most described an average prosumer as someone who have
favourable economic conditions, though five stated economy as irrelevamte &lso described the average
prosumer to be a person from 40 years old and upwards and someone with a high social standing. Most also
expressed that the most suitable type of residence for prosuming was a separate house in ruralidyasub
surroundings

Among the ltalian prosumers interviewed, the motivations for becoming prosumers converge towards
financial and environmental reasons, indicating that prosuming is attractive beyond special interest in
technology. This explains why gender is seen agiraglt for prosuming, even though most of the prosumers
interviewed perceived men to be more interested in the technology. However, the differences in interest
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and skills towards the technology and the gendered divisions of care work labour and housetualdhsihe
families interviewed reveal that women and men do not relate to the technology and electricity in the same
way.

4.4.2 Summary of findings in Norway

The main motivation listed by the interviewed prosumers were environmental aspectsfossih energy
transition and the need to help develop the Norwegian solar market to facilitate the green shift energy
transition.

Several of the interviewed prosumers also had a strong interest in the technological aspects of producing
solar electricity in their home.hE strong technological interest was shared among both men and women
working in the energy sector. Technological interests were not mentioned by women not working in the
sector, while the interviewed men not working in the sector saw the opportunity ta gaperience with

solar technology.

A third important factor mentioned as motivation to invest in HSPPs were economic aspects. Many
highlighted the longerm perspective. Many also mentioned the high upfront cost of the investment as a
barrier for solar toNB I OK I WONARGA Ot YIaaQed hyS 2F (GKS LINRA
prosumer when he was given the option to lease the panels for a small monthly fee.

The decision to invest in solar system was taken collectively between men and womiethi families
interviewed, but it was almost exclusively the men that drove the process of becoming a prosumer (bring
investing in solar systems on the agenda, take care of the practicalities and bureaucracy, etc.). Decisions
often include a negotiationf different household priorities. Some cases illustrated the social complexities
behind the decision to become prosumeFar nost of theinterviewedprosumerswas a specific occasion

or event that propelled the decision to become prosumers.

Themajorp NI 2 F K2dzaSK2f RQa St SOUNROAGE O2yadzYLIWiAzy A
seasons (OctobeayApril). This means that average households consume the electricity from the transmission
grid during the cold season and overproduce eleityriecn the summer season, which is sold to the
transmission grid. Several of the prosumers were committed to reducing electricity consumption for
environmental reasons. Still, many of the prosumers interviewed stated that it was difficult to reduce their
electricity consumption.Even ifthe prosumers interviewed had not changed their view on and values
concerning electricity consumption, several had tried to shift the load to the times when it was optimal for
the solar system to produce sun

The diary providd us with information on the gendered division of labour in the household related to
electricity consumption: in general, women did most of the enawgjgted daily housework (e.g. cooking and
washing clothes). The diary also provided information on fixastto reduce electricity consumption: turning
off the light before leaving for work (women were more prone to turn off lights) and showering for a few
minutes at a time (and never daily). Due to a number of reasons, it was not possible for all thestofid

to daytime or wash only during sunny days.

Many families who choose to become prosumers already are interested and reflexive of their electricity

consumption so the shift from consumer to prosumers does not result in major changes of practices or
values. Still, most of the families were aware of and focused on trying to use most of the electricity they

produced themselves and thus had changed certain habits. Some of the families who did not see the point
in doing this also stated that they thougthte price they received for the electricity they sold to the grid was
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equal to the price they paid so there would actually be no point. In general, it is more profitable to use the
electricity you produce yourselves as the prices you get for selling eslessscity is lower.

Husband and wife took the decisions concerning house renovations in their home jointly. However, it was
generally men who carried out the practical work or kept contact with craftsmen and it was often women
who took the initiative fo renovation of kitchens or bathrooms. When spaces were considered to belong to
either of the spouses/partners, men had workshops in the basement or in the garage while women were
seen as managers of the kitchen or washing room.

The diary notes also provad us with hands on information on different practices of men and women
concerning interaction with the technology. There was a prevalence of men monitoring the electricity
production of the solar system: 37 men versus 3 women. These data are not compatibbeneral patterns

of monitoring, however, as the interviews were done in February 2018 it was still snowy and most systems
did not produce any electricity. If the study had been done in summer the ratio of men and women
monitoring would be even morekewed. Only the households who were focused on reducing electricity
consumption checked regularly their consumption, and most often this was also done by the men and not
women. However, not everyone had a clear overview of their electricity consumptibieasts.

Most of the informants stated that they thought typical prosumers were often retired (as themselves) as
they then had time and money to prioritise this. Or as a man with particular technological competence and
environmental interest (like her husby RO @ | 26 SOSNE Yz2ad RAR aLlsSr|y 27
conscious and who was above 40 and therefore had economic means to take the investment. Mr. L explained
that he saw two main prosumer groups at promotion meetings etc.; those who were onilpementally
motivated; and those who were motivated primarily out of interest with the technology (but also
environmental reasons).

4.4.3 Summary of findings in Serbia

The Serbian Energy Law, which entitles citizens to become prosumers, is not yet impleimeprtactice.

For that reason, those interviewed in Serbia have invested in HSPPs but cannot be defined as prosumers as
GKS& OFlyy2i aSft adzNlJ dza LINPRdzOSR St SOGNAROAGE ol O
Serbia were between 389 years old, thus younger than the average age of tterviewed prosumers in

Italy, Norway and UK.

Lack of electricity provision or acceptable conditions of provision were the main motivations for becoming a
WLINR adzZYSND Ay { SND A of the dihkr kasest@s). Thélsetandimost stedmotivitidra S
gl a FAYFLYyOAlLIfT NBFrazyaod {SOSNIt 2F GKS AYyiSNBASHSR
motivation, an interest in solar technology and to avoid using gastysafasons)

There are gender differences in how women and men relate to the process of becoming prosumers.
Investments are related to the household economy and require a joint decisiom, bubst of the families

it was the husband/male partner or other male relats who took care of the practicalities in the process
(e.g. bureaucracy, contact with vendors etc.). Men also seemee nmberested in technologicalo they

were inchage of collecting information and maintained contact with a solar panel installatmmpany.
However, in two of the families it was the woman prosumer who had taken care of the entire process. As
described from Norway, there was often a certain event that sparked the decision to become a prosumer.
LYGdSNIBASSESR WLINE awere Saugied with theitHSHP. Th&poditivelexp&iénce was related
to their environmental motivations and their independence from the public distribution network. They also
felt that they had acquired sufficient information and quality products concertliag investment.
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A majority of the prosumers stated that they were careful and responsible in their electricity consumption.
{2YS 2F (GKS WLINRPAadzYSNEQ AYUSNBASHGSR LI I YyySR GKSAN
hours. Only a very fe reported to have opportunities to shift energy related activities and the load to
daytime. However, the context of Serbia is different to that of the other tisdy countries as several have
batteries for storing the energy for using in the eveningss Tequires a different attention to electricity use

as they cannot rely on supply of more electricity than they produce themselves. Several of the interviewed
WLINRP adzYSNBEQ Ay {SNDBAl 6SNB OF NBFdz KL (enbukedhti | yR
they did not consume more than they produced and always had access to electricity when they needed it.
Especially in the evenings and winter precautions were made to minimize electricity consumption. In
addition, batteries are depleted by owgse (unless loatimiters are installed) and unless they have installed
inverters (which are always necessary if you sell excess produced electricity to the transmission grid), several
FLILJX ALyOSa R2 y20G 62N] 2N gAff aRF MK GKKS® I 16 {0t1SINR SEK §
that only suitable appliances were used. Five of the families interviewed are also connected to the central
transmission grid. These families were less inclined to minimize their electricity consumption as they have
accesdo the energy needed regardless of their own production.

A little more than half of those interviewed stated that both partners were equally involved in household
decisions in all areas, but slightly less than half stated that women exercise more cartralezisions and
activities in the kitchen space. In all households, both genders pay equal attention to turning off the light
before going to work. There is also no significant difference in the use of shower. Generally speaking, women
did most of dailyhousework related to energy use. In most households, both partners participate in the
preparation of dinner during the week, although women more often participate in this activity than their
male partners. Many of the respondents have a washing machire treay are mostly used by women.
Monitoring electricity production is mainly an activity performed by a man. Most prosumers followed the
production from the panels by using the display on the inverter.

Notes in the diary show how often and who in the fammitonitors the electricity production of the solar
system. Most households monitored production and consumption through a converter or display. Men
checked electricity production 29 times, while women only six times.

Out often interviewed families, fivéamilies reported thathe husband pays electricity bills, attaree said

that the womandoes while in two households this is done by bathe husband andthe wife. Only

households that were focused on reducing electricity consumption regularly cheokeddmsumption, and
most commonly that was performed by men, not women.

Both men and women made decisions together about renovating houses and specific spaces in their home,
but mostly men performed practical work or had contact with handymen. Howevenemowere often the

ones who took the initiative to renovate the kitchen, rooms, bathrooms and decorative activities inside the
house.

More women than men think thegdministratethe kitchenrelated tasksGarage and all activities r@gling
using tools andepairs were usually stated by men. Regarding the decoration and renovation of the house,
the decisions were most often a joint process of consultation between couples.

All interviewed families reported sharing their experience with the installation &#rgueanels and solar
energy consumption with neighbours, friends, and colleagues.

Most of the people interviewed described a typical prosumer as a person with higher education, ecological
awareness and good financial means. In addition, most describetypieal prosumer as a cabin owner,
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highlighting that they are the pioneers driving the process towards solar household electricity production.
Several also pointed out prosumers are often retired people who have been abroad for work migration.
Abouthalf2 ¥ G KS WLINRPAdZYSNEQ AYUiISNWBASHGSR RAR y2i FAYR
nonetheless pointed out a general opinion that men are more interested in this field and that an important
driver of motivation is interest in pursuing this techogy and trends of being modern and forwaabking.
However, it was also stated that ecological awareness is the most important driver and thus include men and
women. More than half of the interviewed consider the main driver of women to be the finaaspelcts.

lf 0K2dAK Fff (GKS WLINRPadzYSNAEQ AYUSNWBASSGSR oSNB al

electricity from solar energy, and most of them wanted to upgrade their systems or include solar collectors
for the heating of sanitary waterhey were less positive towards prosuming regulations within the current
national context. This was explained by how the regulations on prosumers (at this point) only allowed those
who have a registered company, as a legal entity, the status of beinggesiproducer.

4.4.4 Summary of findings in the United Kingdom

The sample of interviewed prosumers in the UK came from several regions across the UK (excluding
Scotland). Most of the households had at least one person with technical and/or financial exgexisght
their previous or current employment.

Prosumers generally described interest in solar panels as evenly split between partners in the household.
However, responsibility for gathering information or installation was generally on the part of the paritice
handled household finances or maintenance, which in most cases was the man. Several prosumers of both
genders expressed interest in reducing energy costs and modes efuffgifency. Some (men) were
interested in environmentally friendly technology

¢KS LINRPadzYySNDa AyGaSNBad Ay SySNHe YIN)]Sda sl a oI

emissions and dependency on fossil fuels.

Environment was brought up by 16 participants as a primary or secondary motive. The remaining 12
interviewees did not mention environmental issues when discussing their motivation or suggested that
environmental issues did not play a role in the decision. In six of the 14 households, one partner was
environmentally motivated and one was not. In these casesyemmentalism was balanced by gender. For
those who noted the environment as a main motivation, the notion of ethics and morality was frequently
also mentioned. These respondents also mentioned solar panels as part of a more holistic approach to
decrease heir carbon footprint and help the environment. In these cases, they have also adopted other
energy efficiency technologies and they often volunteer with or donate to environmental charity. Producing
their own electricity seems to be seen as a source iofgpor community spirit.

Some prosumers also discussed an interest in solar PV technology among their motivations for installing
panels. This interest was specifically among male participants, while many female participants expressed
reluctance or even faaof adopting new technology. Sedtifficiency came up in some interviews but it was
rarely explicitly mentioned as a motivation to install solar panels.

Both male and female prosumers framed solar panels as a smart investment, although many interviewees
suggested that they would not have installed the solar panels at the current-ife&tiff rates. Two
interviewees stated that the panels would not pay themselves off, but as environmental concern was their
primary motivator they were satisfied with thethoice anyway. In some cases, there seemed to be some
regret in installing the panels due to the loss in investment. Several prosumers had considered solar panels
for a long time but installed them quickly after learning that solar energy tariffs weretabdne reduced.
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The impact of gender on the decisiomaking process towards becoming prosumers varied between
households. In more cases it seemed that the man was the key driver behind the decision. In other cases, the
decision came from both partnersn kanother case the decision and the entire installation process was
undertaken by a single elderly woman before meeting her current partner. This could indicate that although
the gender aspects in the decision making seems to suggest that more men vwens difithe decision than
women, this is actually strongly tied with financial agency to take the decision to install solar panels.

Women appear less interested in the new technology aspect. However, in case where women worked in
banks or accounting, theyere the ones who dealt with the financial aspect. In most households, at least
one of the partners had a relevant background in finance and/or technical fields, therefore making them a
a2NI 2F GSELISNIE (GKIG Aa 2 N rnvahdritalationpro&essl T8edds&arh (i 2
on and contact with solar installers was more often undertaken by the male partner. They also were more
likely to have organised the paperwork and files, and most commonly referred to them and offered to show

them during the interviews.

Men tended to be responsible for executing household maintenance and repairs, but women were generally
responsible for suggesting maintenance tasks and for day to day tasks. This was not universal across all
participants, but on thavhole women seem to take care more of the day to day chores, and men would
implement big changes or activities that were not habitual.

Prosumers generally identified positive experiences with their solar panels and installations. While some
prosumers notd technical issues soon after installation, these were mainly small and quickly fixed by the
installation companies (although in several cases the installers of the solar panels had gone bankrupt and
there was significant uncertainty over the value of tharranty if repairs were needed). None of the
households we interviewed had a battery, although many stated that they were interested, but waiting for
the costs to decrease and/or the technology to improve. Aesthetics was often mentioned by women (less by
men) as a factor into the decision.

Most prosumers said that original estimates of production and returns were conservative, and that their
a2f 1 NJ LI ySta KIR aSEOSSRSR SELSOGlIGAz2yaéd ¢KSAS
including fhancial, environmental, and technological.

Some interviewees took a keen interest in monitoring electricity generated but many claimed they tended
G2 alftyvyz2ald F2NBSGE GKS a2t N LIySta 6SNBE GKSNBZ |
In most louseholds there was a traditional split of labour with women taking charge of most domestic
activities, although there were some exceptions. In terms of energy use this meant women were generally
using more energy for cooking, cleaning and other domestikd than men. More women were also
interested in decoration. The garage and tool shed were usually claimed by the men. The solar panels did not
appear to enter in either sphere of influence. With regards to home improvement and renovations, decisions
were most commonly a joint consultation process between the couple.

When asked about changes in behaviour after becoming a prosumer, there were mixed responses. Some
couples had changed their behaviour in order to maximise the use of energy from the solés, pemést

others had not. Generally, individuals who were adjusting their schedule to maximise the use of solar energy
were those who were already quite engaged environmentally already financially conscious. Households

revealed that they do not think thdtaving a smart meter that provides re@he information would change

much in their habits, either because they are already energy conscious and taking actions in that respect or
because they are not willing to shift their habits.

This project has received funding from the European
www.enable-eu.com Page 31 of 76 Unionés Horizon 2020 res.
programme under grant agreement No 727524.



http://www.i3u-innovationunion.eu/

DOHLE D4.6 | Final report on social and cultural factors
ENABLEEU Impacting energy choices and behaviour

Enabling the Energy Union

According to the inforration reported in the diaries, there is no relevant difference in the use of the shower
and the attention in turning off lights. Not many of the respondents own or use a tumble qiyed there

is no apparent gender split in the few cases where the ughisfappliance is reported. In most households
the two partners take turns in preparing dinner or cook together, although women seem to be involved in
this activity more often than their male partners. A clearer split appears in the use of the washihmnejac
mainly by the woman of the household, and in checking the electricity production, mainly the man.
Nonetheless, for both activities we found at least one exception.

When asking interviewees who they perceive as the typical prosumer, a variety ofransere provided,
but recurring factors were liquidity/disposable income and owning their own home.

Men and sometimes women would often shy away from talking about stereotypes and describing behaviours
which embodied stereotypical roles, and alternativeigking pride in behaviours which opposed
stereotypical role. When prompted about men or women being the key drivers, the responses were mixed,
although most cases tentatively suggested that the decision could be driven by the man if financial, while
womenmay take more interest in the environmental aspects. When asked about the gender difference in
motivations, eleven responses split evenly between men and women did not clearly indicate a general
preconception about men or women having different motivatiofi$ie remaining seventeen participants
suggested that there were differences in motivation between men and women. A recurring response was
that men might be more interested in the technology or women in the future and the environment although
this was ofte tentatively suggested.

4.45 Summary of findings in Ukraine

As in Norway, the market for household solar PV systems is relatively new in Ukraine and the first intense
period of installations began in 2016, continuing into 2017 and 2018. What is quite diffememe.g. Norway

is that instalment of solar PV systems is perceived as an economic investment on par with savings of bank
investments.

Passive income and saving money were mentioned as the main motivation to become a prosumer by those
interviewed. HSPPwere considered as more attractive investment in comparison with bank deposit. Being

a prosumer was also seen as a way to stabilise the family economy from overspendings due to constantly
increasing energy prices. Environmental reasons were only memtidne a few of the interviewed
prosumers. An important driver for the families living in rural locations was stability of electricity supply. The
motivations for becoming prosumers were fairly gender balanced, with the exception of professional
interest. Wanen also mentioned more frequently that money saving was a major reason.

The process of becoming prosumers in Ukraine involves becoming acquainted with information from several
sources in order to successfully understand the legislation, connection reagits, receive the green tariff

and contact with solar installation companies and electricity supply (utility) enterprises. In most cases it was
the men prosumers interviewed who had driven the process of finding the information and taken care of
practicaities in the process, though in a few cases women had been the initiators. In most gft=assi®ons

on technical aspects of solar systems were taken by the husband. Incases$the decision to become a
prosumer was taken jointly by the couple.

The interviewed prosumers in Ukraine generally had positive experiences of being a progutheugh the
interviewed prosumers also related problems concerning bureaucracy in the process. In addition, some
stated that the experience and skills was a deficthatutility companies and that there were technical limits

in the distribution networks. Other problems and deficiencies of the system were listed.
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As most of the interviewed prosumers had relatively short experienez yéars) they spent a significant
amount of attention to the daily operational mode of the system and monitor the production on PCs or
inverters. They were most satisfied with the financial benefits. Several also pointed to how becoming a
prosumer had increased their knowledge and awarsngsncerning energy consumption in the household,
alternative sources/solutions to household energy needs, as well as awareness of environmental concerns.

The prosumers in Ukraine were very engaged in debates and rights of prosumers, which they higimlighted
both the interviews and diaryotes collected. Some interviewed prosumers declared their intentions to
install additional PVs to produce more electsicind earn more money.

Several of the interviewed prosumers stated that the installation of a solar system has led to substantial
changes in energy management. All the interviewed families also reported that they shared their experience
and new awarenessf energy consumption with neighbours, friends, colleagues and ordinary people. Some
prosumers have decided to use PVs as one of the main business activities and promote their solar system on
social media or relevant websites.

The energy practices of faneis interviewed also reflected gender roles in the households. The daily
monitoring of the production and consumption of the system was generally undertakemebyvhile the
electricity-related housework is performed by women.

The interviewed prosumers ibkraine also considered solar power and electricity as the sphere of male
interests and responsibility. However, at the same time quite often women were legal owner of the house

and respective solar system and pay substantial attention to the economiec&s@and ecological
O2yaSldsSyO0Saod Ly &az2yS OFasSaz GKSNBE ¢SNBE adNRy3 R
systems in the families interviewed.

Most of the interviewed stated that the average prosumer was betweef@5had middle to high imne

and most likely a man. Income level was stressed the most as HSPP still havefhigl cpsts in Ukraine.

Several also pointed to how prosumers often had entrepreneurial skills and thus an interest in making
investments that were profitableSome ofi KS Ay USNWASHESR LINRPAaAdzYSNRAR | f 3
LINR adzYSNDR A& | LISNRBR2Y SAGK | GSOKYAOlIf SRdzOF GA2
for making positive changes in society (in terms of environmental aspects). Another impastzett
mentioned, which is also related to income level, is that one needs to own a house in order to become

a prosumer, as this is not possible for people living in flats.

45 General discussion and conclusion

Prosuming through HSPPs is becoming commonthaue is still a significant underutilised potential. Italy

and the UK are leading countries, while the market in Ukraine and Norway is emerging. In Serbia, few
households have installed HSPP because regulations on prosuming are not in place yet.

Themoh @I GA2ya GKIG RNADBS AYRAGARdIzZrfa FyR K2dzaSK2f R
differ according to national contexts, but centre around financial (UK, Italy and Ukraine) and environmental
(Norway) reasons. Support schemes like faethariffs seem to be of utmost importance for the growth in

the number of prosumers.

The average prosumers identified generally have middidnigh income and higher education. In addition,
prosumers tend to have occupations and interests related to enerdytezhnology. This might constitute a
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challenge in making HSPPs and prosuming attractive and affordable to lower income groups, as well as to
groups with less interest or skills in technology.

Almost all the prosumers interviewed in this study live iretadhed or semdetached house that they own.
This is correlated with income, but also reflects the difficulties for residents of-apdiitment buildings to
obtain permits to become prosumers.

The prosumers interviewed were generally satisfied with bgirmpumers and had positive experiences
(usually related to both financial and environmental benefits), although several had encountered challenges
related to bureaucracy.

4.5.1 What difference does gender make?

Gender aspects are important for understandingshand why energy practices and behaviour may differ
within and across households and societies and what social, economic and environmental implications this
may have. Energy policies are often formulated in a gemaertral (the underlying assumption isghmen

and women will respond to and benefit equally from such policies), but research shows that the motivations
for and barriers to taking up energpaving technologies are gendered.

The decisiormaking on investments were done by the couples togethet jtawvas men who in general drove
the decision and process of becoming prosumers. In many households, there is also a gendered division of
labour and engagement with the HSPP.

An essential aspect of prosuming is also related to any changes that ocguRiA iJA Rdzl f & | YR K
energy practices after becoming a prosumer. Here also, gender roles and gender relations matter as the
gendered division of labour in the households mean that women and men do not engage with energy
consumption in the same waynd they have different experiences and needs. The study revealed that
women perform the majority of several of the energlated everyday domestic tasks such as cooking and
laundry. This information reveals the importance of a gender focus in understaadirgy practices on the
household level to inform policies. To maximize the use of solar systems (without battery solutions), it is
necessary to shift the main load of consumption from evenings to daytime when the sun is shining as this
often concerns wik that befalls women.

aSy YR 62YSyQa Sy3lI3aSySyid gAGK az2fl N G6§SOKyz2f23¢8
prosuming are presented in the public eye-fteducing the gender roles and gendered divisions of labour
concerning energy, whichexclBdt 62 YSYy FTNRBY GKS (SOKyAOFf &ALKSNBX
ability to adopt new technology and change their energy consumption practices towards more
environmentally friendly lifestyles.

4.5.2 Conclusions and policy recommendations

The study confins the importance of support schemes such as feetriffs for the growth inthe number

of prosumers. In addition, it shows the importance of establishing prosuming in legislation. Further, it
highlights the need for consumers to receive adequate supjmothe decisioamaking process and in the
transition to becoming prosumers. Gender should also be a concern for-pudikgrs seeking to design and
implement sustainable energy policies.

The results also show that the motivations for becoming prosumegsqaite varied: financial benefits,
environmental aspects, technological interest, security etc. This urges the importance of a varied policy that
considers all these motivations.
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There is also a challenge in making HSPP affordable to lower income ddobggdies, tax reductions or
feedHin tariffs are important measures to decrease-fupnt costs for lower income households. In addition,
reducing transaction costs are important to make the technology more accessible. Providing opportunities
for low-incomehouseholds to become prosumers can also be a measure to reduce energy poverty.

Learning from the above, governments can combine different policy tools to enable consumer access to
prosuming.
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5 "Heating & cooling" case study

5.1 Introduction

Industrial andresidential heating and cooling energy use makes up a substantial share of final energy
consumption in the EU. Thus, increasing the efficiency of heating and cooling of buildings can substantially
contribute to saving energy and reducing emissions. Moreove may offer multiple dividends by
simultaneously mitigating problems with energy dependency, excessive greenhouse gas emissions, and
improving the welbeing of citizens.

The Heating and Cooling Strategy of the European Uassigns a crucial role the heating and cooling
sector in energy transition and is aimed at improving energy efficiency in buildings and industry. However,
regulatory measures and interventions can be more effective if they account for the different consumer
practices that influace the behaviour of households. The aim of this case study was to better understand
the factors that influence household behaviour related to heating and cooling. It draws on findings from
France, Germany, Hungary, Spain, and Ukraine.

5.2 Methodology

The casestudy adopted adcus group methodology, combined with participatory systems mapjgegeral

focus groupsn each countryenabled to get a deeper understanding of the challenges consumers face when
trying to reduce their heating costs and related enecgnsumption, and the possible strategies and policy
options to cope with these challenges. As cooling accounts for only a small proportion of energy consumption
at present, research partners focused on heating by raising the following central question: ¢&to
K2dzaSK2f R4 NBRdzOS GKSANI KSIidAy3a Ozaidaké

The research was supplemented by a quantitative analysis. A survey was developed and implemented in
order to obtain information about householfkeating and cooling habits and practices, the challenges
housetolds encounter when deciding which investments to make into improving energy efficiency, and their
opinions about different policy options that target energy conservation.

Information from the focus groups, survey, desktop research and secondary databeseompared. The
comparative assessment revealed cultural and behavioural differences across countries, as well as the
common behavioural patterns and common challenges countries share.

5.3 Focus groups results

5.3.1 Results in France
Identified challenges

9 Poor irsulation is often a problem, especially in old dwellings. The investment that is required appears
to be too high and ofputting for many people.

1 Poor ventilation and humidity in dwellings lead to condensation and mould growth on walls and
windows.

Thecharacteristics of the dwellings are inadequate.

Difficult dialogue between tenants and landlords. Most tenants explained that their landlords have little
interest in renovating dwellings.
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1 Lack of control over heating and the related bills. Some partitgpsiressed that the district heating in
their dwelling tends to heat insufficiently well.

1 Choice and price of energy for heating. Participants often highlighted the difference between electric and
gas heating in terms of price, comfort and installatidiney showed many misunderstandings and
reported how they struggled to find the right information about the types of heating system and the
possibility of using a thermostat.

9 Other challenges mentioned include: misunderstandings about how the system veorkglicated
energy bills, fear of breakdowns and hence not turning off the heating when not needed, the cost of
removing an old heating system (e.g. radiators) on top of the installation costs of a new system, difficulty
finding reliable professionals andependent advice, differences of opinion, awareness and behaviour
between household members, the financial impossibility of moving out of an insalubrious dwelling, and
a tendency to selfestrain energy use.

Identified strategies

To deal with these chalhges, households mentioned sevestdategies thatfall into two main types of
action: personal efforts and external support.
Personal efforts include:

1 Relying on themselves using tactics that are perceived as beneficial (e.g. wearing warm clothes, using
lined curtains, airing dwellings regularly and at moments of the day when the outdoor air temperature
Ad Fa KAIK |a L2aaxastalidmBarnsS o Soad2 dlaRsy DG YP8B2 S
machines) which can save upgoc 11 S| OK ngt8 éxpets: OO0O2 NR A
Getting informed.
Programming the thermostat

Investing and undertaking lorigrm refurbishment work: This is especially done by house owners who
have relatively greater financial means than many of the participants who rent apartments.

External support types of action for managing the challenges include:

1 Relying on financial support from public and private organisations: subsidies fandome owners;
social energy tariffs, energy checks; tax deductions/creditsntayest loans.

9 Pudic support or NGO help through guidance, advice and mediation, especially in the case of the most
vulnerable households.

1 Some additional strategies mentioned included: requesting social housing (or new apartment allocation);
calling on Mediation actorgjoing to court as a last resort.

5.3.2 Results in Hungary
Identified challenges

1 Room temperature: Physiological needs (e.g. small children or elderly people in the household) overwrite
the importance of the heating bill.

1 Controllability of room temperature (temgrally and spatially): Controlling heating during the day or
room by room is rather difficult in many houses and apartments.

1 Number of heated rooms: Decreasing the number of heated rooms in the house is often a way of
decreasing heating costs, but it maguve adverse effects.
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Efficiency of the heating technology: Efficiency plays an important role in heating, but more efficient
heating technologies do not necessarily result in lower energy bills.

Unnecessary extension of heating season.

Difficulties of finacing old boiler replacement.

Lack of information (about good solutions) is a problem for many people.

Financing insulation: People not aware of the payback period and the features of insulation.
Replacement of doors and windows involves a significansinvent.

Mixed heating, including renewables: Heating costs do not necessarily decrease drastically when
increasing the proportion of renewables in heating. Behaviour patterns (e.g. saving preferences or pro
environmental attitudes) are also important andoaild be considered.

Availability and price of heating fuels vary across regions.
Pensioners tend to shift from wood/coal or even gas to electricity heating leading to higher heating costs.
Characteristics of the building.

Traditional architecturetraditional ways of moderating the impacts of outdoor temperature (cooling
down the house if it is hot outside, or the reverse) are not widely known and used.

Heating with wood taken from illegally cut trees. A policy toolset to change this behaviowdede

Heating with household waste is a huge problem because it is illegal, unhealthy and unsustainable.
Pressure from the community will play an important role in the solution.

Using collected biomass on a large scale is a huge intrusion into the ecosyste

Identified strategies

1
)l
)l
1
)l
)l
1
1
)l
)l
|l
|l
)l
|l

Taking over and copying good examples from reference groups (family, neighbours, celebrities, etc.).
Knowledge of a direct relationship between energy consumption and the energy bill.
Environmental awarenessbeyond cost awareness.

Collecting information, especially when a lack of information is the barrier to action.
Energy awareness.

Testing new ways of heating.

Explore policy measures for people strongly stick to their habits.

Praper clothing.

Optimising temperature when at home: lower temperature at night.

Level of temperature comfort it is an issue of both awareness and physiological needs.
Effective and appropriate use of a programmable thermostat.

Appropriate and effective wagf ventilation.

Laziness, carelessness, breaking the law due to lack of enforcement of regulations.

(Mainly financial) barriers prevent significant steps being taken and is the main reason behind
irresponsible behaviour.

Supplementary research on individliareferences related to behavioural change
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The necessity of reducing consumption provokes various individual reactions and the issue is also highly
relevant with regard to cutting energy consumption-n@@¢thodology, which applies the speciatsQrt
technique for data collection, was used to test the different preferences of people related to behaviour
change. The main objective of this reseat@xclusively carried out in Hungagyas to explore and interpret

the priorities of individuals when it comes the need to adapt habits and lifestyles to changes in
consumption circumstances.

Six factors were identified which reflect different types of behaviour preferences: status orientation, strong
habitual behaviour, risk aversion, wéking and welfare origiation (combined), strong prenvironmental

and health orientation, conscious planning, spending and saving preferences. Energy awareness as such
seemed not to be an explicit preference, although it is included partly irepwronmental orientation,

partly in saving preferences.

In the case of strong habitual behaviour, very low or no willingness exists to change current lifestyles, even
if circumstances make less consumption necessary. However, new hegltitgd technological solutions

and devices codlbe useful for people with sugbreferencesas they do not necessarily require behaviour
change. However, the right communication to promote those technological solutions is crucial.

For people with strong prenvironmental and health preferences, risiagvareness of healthy ways of
heating which are also more environmentally friendly can be an effective policy to (further) change behaviour
towards sustainability. For those who have conscious planning, spending and saving preferences, focusing
on the paterns of saving, as well as providing advice about practical solutions in terms of heating may be
appropriate.

5.3.3 Results in Spain
Identified challenges

1 Household incomes and energy price.bsh income andgrice increases, keeping all the rest constant,
the energy bill will increase.

1 Infrastructure, insulation, orientation of houses. Insulation and orientation can help reduce the heating
bill. Square meters and cubic meters have a positive effect on the heating bill (i.e. houses with more
rooms, ceteris paribs, require more heating and incur a higher bill).

1 Temperature gradient, physical activity at home, number of members and children or elderly people.
Temperature gradient (i.e. the difference between indoor and outdoor temperature), and physical
activity @ home have, ceteris paribus, a negative effect on the heating bill. Other factors, have, ceteris
paribus, a positive effect on the heating bill.

1 Technological variables were only mentioned in the focus group with academics and experts in energy.
They havea negative effect on the heating bill.

Identified strategies
1 Investment into insulation, thermal insulation: good thermal insulation practices are important for
reducing energy consumption.

1 Educate people about energy saving. This factor is very mucmdepeon the level of environmental
awareness.

Use of thermostats, preferably programmable thermostiat offer different ways to save energy.

Habits at home: habits at home can influence energy consumption in relation to heating.

1
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9 Taxes versus managiegergy poverty. The academic group and the expert group considered that taxes
2y O0OFR KIoAGa O2dAZ R 0SS @SNE STFSOUGAGS Ay Yl yl 3IA
strong preference for having policies that could help them to understaredgy bills.
1 Subsidies: subsidies could increase the penetration of renewable energies and for increasing investment
in insulation, while education related to energy savings and environment is necessary for changing habits
at home.

1 Energy price: amcrease in competition between energy firms could lead to a reduction in the final
energy price, although this could generate an increase in energy consumption.

5.3.4 Results in Ukraine
Identified challenges

1 The temperature inside and outside of buildings imflices directly the heating bill.

1 Room temperature is one of the most important factors that influences the heating bill, but it is
conditioned by availability of metering and regulation apparatus in a separate space. It may be effectively
regulated in newor renovated buildings. For the majority of old buildings, it is mostly an unsolved
problem. It is also a relevant issue for very old buildings with autonomous (separate) heating systems.

1 Ventilation systems: the absence of an effective ventilation sysseronsidereéd challenge that directly
impacts energy bills.

1 Quality of heating services. Sometimes providers look for additional benefits and provide poor quality
services. An inappropriate quality heating service results in high bills.

1 Fuel types angrices: fuel prices impact what types of fuel are used, but mostly affect individual heating
systems, as central heating systems are tied to one fuel type (mostly gas) and district heating systems
can switch to cheaper types of fuel only if they are modiaxd.

1 Availability of metering apparatus: this is considered a very impogarameter thatinfluences heating
bills. The problem is still that not all muftat buildings are equipped with metering apparatus.

1 Availability of regulators: these are cadsred to help reduce heating bills by changing the flow intensity
of the heating system, but only in cases when the building or flat is equipped with metering apparatus.

1 Characteristics of buildings and heating zone: these were considered as very important issues because in
ineffective/nonmodernized buildings consumers pay more for heating services than in new or
modernized ones, and currently many apartments are stilhgpemeasured and billed according to
heating zones, and bills are calculated based on normative rates for heat for one square meter. The
technical parameters of the building and insulation, and its quality, as well as any energy efficiency
measures that hae been implemented, directly influence bills. The higher the energy efficiency of a
building, the lower the heating bill.

1 Type of heating system (individual/central/district): individual heating systems are the most cost efficient
and flexible in terms foproviding autonomy; central heating systems are mostly ineffective because of
the very limited insulation and lack of modernization; district heating systems might be flexible enough
and affordable if they are new or modernized.

T / 2yadzyYSNEQ e%ui codsiriedzMiNo uidirtake energy efficiency measures on their own,
but there are also many consumers who wait for central or local authorities to implement energy
efficiency measures instead of them.
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Identified strategies

1 Investment opportunities inmergy efficiency measures: these have become part of a strategy to support
improvements in energy efficiency in the country.

1 Awareness of energy efficiency behaviour: starting from 2014, energy efficiency became an important
topic for discussion in massadia, TV and radio.

1 Autonomy in heating: this is very relevant for private households and in cities where due to a reduced
number of residents and the collapse of industries the average cost of heating has gone up and incomes
are growing much more slowlfzor many consumers, having an autonomous heating system becomes
one of the ways to cut bills and increase independence from communal services.

Trends: different strategies promoted through certain channels, including the state and business.

Willingness @ economize/save money/cut bills: most consumers have a very clear reference to the
economic impact of their behaviour: the heating bill.

 Promotion of the sel 2 SNy Ay 3 2F odzAf RAy3aay o0STF2NB GKS |1
ASNIAOSa¢ dohsamers iR MuliflaSdRiklings were not active in sedfganizing regarding
condominiums. However, further governmental regulations have stimulated them more and more.
Condominiums would have the chance to choose heat suppliers with more attractes pri

5.3.5 Results in Germany
Identified challenges

91 Degree of insulation: participants argued that a higher degree of insulation decreases heating demand.
Insulation is considered as a major investment challenge.

1 Individual heating behaviour: this challenge emvall behavioural/habitual factors that influence energy
consumption.

O [ SAAatlGA2YY LINIAOALIYGA YSYGA2ySR (KS 9y SNHe
The Energy Performance Certificate was seen as a factor that could decreasadhnt of the heating
bill, because tenants can compare dwellings with respect to their energy efficiency. The distribution of
shared energy costs was seen as a major challenge and, from a moral perspective, as unfair.
Size of dwelling: the larger trsze of the dwelling, the more rooms need to be heated.

Number of adjacent dwellings: detached houses consume more heating energy than houses in a closer
neighbourhood. The same argument holds for apartments.

T { KENB 2F o0AffX AyTi georyBiSdRallenge onfyhdldd foramddenldelliOgd v a dzY
where common heating costs are split among the residents according to a fixed rule (energy distribution
key).

9 Technical status of heating system: this includes both the age of the heating sgsi@whether
consumption is manageable (e.g. through thermostats). Old heating systems consume more energy. The
efficiency of the heating system is also an issue here.

1 Options of suppliers and resources: Both having more resources to choose from (aihdyees)ewables)
and more suppliers will reduce heating costs because consumers can switch to the cheapest resource
and supplier.

1 Room temperature: If rooms are heated to a higher temperature, heating costs rise.
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1 Number and duration of people at home: Hagiguests or relatives staying at home increases energy
consumption because more rooms are heated for a longer time period.

1 Outside temperature (weather): Long and cold winters affect the heating bill because rooms need to be
heated more to create a comftaible temperature.

9 Heating costs: The price of energy affects the heating bill. Participants focused in particular on the lack
of transparency of prices due to state regulations (taxes, fees).

1 Payback period of investment: If it takes a long time until investments reach their-bueakpoint, fewer
people will invest because they are uncertain about future states.

1 Number of decision makers concerning renovations/investments: Too many diffevemers in one
multi-family dwelling can block group decisions because of different interests.

9 Cost splitting between tenants afemeowners The expert participants mentioned tenanbmeowner
conflicts as a major barrier. It is often unclear who will/sldopay for investments. This conflict hampers
important investments in energy efficiency.

Comprehensibility of the energy bill: energy bills are not easy to understand.

Housing costs: Unemployed people receive money from the state for housing costanihist,
however, is rather limited. Hence, unemployed/lémcome people usually live in apartments with low
housing costs, which are also in a bad condition from an energy efficiency perspective (insulation, etc.).

1 Number of thermostatic valves/degrees bydraulic adjustment: thermostatic valves can be used for
hydraulic adjustment. With hydraulic adjustment, all radiators have the same temperature. Without
hydraulic adjustment, some radiators will stay cold, but the heating system will keep attempting to
increase their temperature.

Identified strategies

1 Information provision: Information should be provided regarding the environmental consequences of
energy consumption.

1 Legal regulations about efficient and sustainable heating systems: Tenants sufférdno@ownersnot
investing in energefficient heating systems, thus policymakers should intervene and introduce a legal
obligation to invest in new heating systems or refurbish existing ones.

91 Individuatlevel billing: individual billing, without any sharedst component where technologically
feasible, would reduce the influence of the energy consumption of neighbours. Hence, there would be a
stronger incentive to save energy.

9 Federal incentive programs: examples were mentioned such as favourable creditsefgy efficiency
investments and subsidies for energfficient heating systems. Incentive programs are also supposed to
increase the uptake of investment into insulation.

1 Subsidies for renewable energy resources used for heating: subsidies are unddrstiecrease prices,
thus making renewable energy resources cheaper compared to conventional resources.

1 Political information campaigns: providing information to increase environmental awareness and to
inform citizens about habitual behaviours that cave energy.

91 Diversification of energy sources: with more renewables and more energy resources in general,
households are less dependent on one single supplier/resource.
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Efficient energy markets/ Legal price regulations: Efficient (i.e. unregulated) manetsipposed to
provide transparent prices, and therefore increase understanding of energy prices and make different
resources comparable. Further, participants understood that unregulated prices should be the lowest
prices because taxes increase the ponarket price.

Participation of tenants in decisiemaking: Participants who rented an apartment felt left out and
unacknowledged irhomeowner®) R S-@nakind They asked for more regulation, which would
mandate the inclusion of tenants in decistorakirg.

Allowing simple majority votes: Becausemeownersi SY R G2 o6f 201 SI OK 2 KSNR
argued in favour of simple majority votes.

Financial incentives to save energy: the state pays the heating costs of unemployed persons; thus, they
hawe no financial incentive to save energy.

Investment in public housing: More investment would increase the quantity and the quality of
apartments available to losincome households.

Awareness of comfort and health benefits: the experts argued that housstsblduld be made more
aware of the comfort and health benefits of energfficient housing.

Number of smartphone apps: Smartphone apps are evaluated as a strategy to reduce heating costs.

Possibility to refund (higher) housimgnts to unemployed person#:the state paid higher housing costs
for unemployed persons, they could afford to live in betitesulated houses.

Degree of lobbying: the experts mentioned abolishing lobbying as a general side remark. Lobbying is
supposed to increase inefficient legison.

5.3.6 Common results

Common challenges

1
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The technical status and age of the heating system, as well as its efficiency: the technical condition and
the age of heating systems often hinder their efficient energy use.

Characteristics of the dwelling in term$ age, condition, orientation, location: if the whole dwelling is
old and/or in bad condition, is oriented or located unfavourably in terms of weather conditions, this
increases heatingnd-coolingrelated energy consumption.

Issues with insulatiorpoor or no insulation decreases the efficiency of heating.

Thermostatrelated challenges: having a thermostat (or nat)d using the thermostat in the right way
influences energy consumption.

Fuel types used for heating/use of renewable resources for heatiifigrént fuel types have different
efficiencies and various environmental impacts.

Fuel price and fuel price differences: Beyond the availability of different fuel types, their cost is often a
challenge, especially for poor, vulnerable groups of sociEtg. cost of different fuel types also has an
influenceon both the choices and thdifficulties of households.

Difference between inside and outside temperature: many households ignore the fact that cooling
should be adjusted to the outside temperaturetémms of not setting a drastically different temperature
inside compared to the outdoor circumstances.
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91 Individual heating behaviours: there are significant differences between the preferred temperature, the
habit of heating heavily and the habit of weagimore clothes and maintaining a lower temperature,
ventilation habits, etc.

9 Sharing of the energy bill by a block of apartments: this often results in a lack of motivation to save energy
by heating more rationally.

1 Conflicts between tenants and landlordsterms of investing into a more efficient heating system or into
insulation, lack of participation in decisiomaking

1 Conflicts within multapartment houses related to investing into renovation.

Common strategies

1 Informationsharing and communication.

1 Awarenesgaising of consumers and policy makers: e.g. when promoting incentive programs both the
social and financial benefits should be highlighted.

Promoting the availability of technological solutions.
Financial measures.

Tools for fighting energgoverty.

5.4 Household survey results

The ENABLE.EU household survey included a specific block of questions covering three major sets of
GKSFOGAYy3A¢ ljdzSadAiazyay |1 SFGAYy3a KFroAda FyR LI GGSNYya
aiming to reduceheir energy consumption; Public acceptance of different policy options aimed at changing
behaviour. A brief overview of opinions is provided.

5.4.1 Indoor comfort temperature

Focus groups identified the winter indoor temperature and heating habits as majordeaafi@cting energy
consumption and energy costs.

The recommended temperature values in the European standard EN 15251:2007 are a minimum 20°C for
winter. The alcountry average winter indoor temperature is around-20°C (considered neutral for the
purpose of this study), but there is significant variation among countries. This phenomenon can be explained
by overcompensation for the cold climate, cultural factors, the reduced availability of temperature control
equipment in some countries (e.g. Hungagnd the impact of historically low energy prices.

A significant share of people (25.7%) tend to maintain a higher indoor temperature in winter than in the
summer in respective countries. Overheating during wintertime and overcooling during summertime may
have adverse health impacts.

5.4.2 Availability of control equipment

Insufficient availability of temperature control equipment may partially explain the overheating problem.
Promoting the spread of thermostats may contribute to a healthier indoor temperatDigtrict heating
service companies may also help by keeping the temperature in the optimal range for their customers.

5.4.3 Heating habits
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Heating only the rooms that are actually in use was considered a way of reaching energy savings. Countries
vary widely regading how common this practice is amongst their citizens. Explanatory factors include
culture, age, and the availability of technological options for turning down the temperature in selected
rooms. Older people are more willing to heat only some rooms.

5.4.4 Challenges citizens face in case-study countries

Challenges citizens face when intending to reduce their heatintgcoolingrelated energy costs overlap in
the casestudy countries. Still, there are challenges that are more dominant in certain countriesitbtrer
countries.

Financial challenges

Insufficient financial resources and the lack of available loan and subsidy programs are highly relevant
problems in each country, dominating most in Ukraine and Spain. Calculating the payback on investment
seemso be a major problem in Germany and Spain, while this is less relevant in Hungary and France.

W[ 2A01Q NBf I GSR OKIffSy3asSa

Consumers are often locked into unsustainable lifestyles even though they are not willing nor happy to act
unsustainably. These lkins may have lifestage related, financial, cultural, legal or technological reasons

that make it hard for citizens to reduce their energy consumption. Those circumstances may not be relevant

for the vast majority of citizens, but may still be pressBdNJ a Sy aA i A @S -ENBE zlJa BB ¢ KINA &
each country.

Challenges due to conflicting interests of occupants

Disinterest or the conflicting interests of owners and tenants in mukggartment houses were mentioned

as factors hindering eneregaving investments. This problem proved to be most pressing in Germany. In
multi-apartment dwellings, common heating costs are split among the residents, thus individual household
reductions in consumption do not necessarily decrease the size of the hdalling is also often unclear
there who will/should pay for investments.

Information-related challenges

Citizens lack meaningful and frequent enough information about their energy consumption in most countries
and complain about their energy bills beiogerly complicated.

Policy options

Improved feedback about energy consumptioMost people would welcome more frequent and more
meaningful information regarding their energy consumption.

Awarenessraising, receiving targeted energyaving advice.n Huhgary and Ukraine, getting practical
energysavings tips and targeted advice is appreciated more than getting information about energy
consumption.

Communitybased solutions.More than half of all respondents (62.5% in Spain) supported comnmunity
based solutions. These include refurbishing houses with the help of the local community or organisations
involved in construction works at an affordable price. Refurbishing dwellings hatthelp of an energy
service company or an energy supplier in a way that the resulting emsangggs finance the investment also
partly falls into this category.
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Information support. People expressed significant interest in getting national energy eifigi grants and
assistance with applications. The help of an energy service company would also be appreciated, provided
that the resulting savings finance the investment.

Tools for fighting energy povertyExpanding the energy subsidies programs would thefpived people and
would also contribute to phasing out some illegal and harmful heating practices. The highest support was
found in Germany and Spain, and the lowest in Hungary.

5.5 General discussion and conclusion

European consumers are diverse in temofisheating requirements; financial resources that can be allocated
towards lowcarbon investment; housing conditions including insulation, home size, ownership; their
preferences, willingness and motivation to change their habitual behaviour; their ntiotivéor making
changes; their beliefs and misunderstandings about-éanbon options. Still, most challenges and policy
options identified overlap in several countries and could be grouped into a limited set of themes that may
be tackled with similar paly options.

Challenges overlapping in several countries

technical status and age of the heating system,

characteristics of the dwelling in terms of age, condition, orientation, location

issues of insulation: poor or no insulation decreases the efficiehbgating,

fuel types used for heating/use of renewable resources for heating,

fuel price and fuel price differences,

difference between inside and outside temperature,

individual heating behaviour,

sharing bills between blocks of apartments,

conflicts aml difficult dialogue between tenants and landlords connected to issues regarding investment
into more efficient heating systems or into insulation,

1 differing interests within multapartment houses related to investing into renovation: decision making
in multi-apartment houses may block investments into Bewr heating system renovation.

= =4 =4 =4 =4 4 -4 -4 4

Strategy options that overlap in several countries

1 Information-sharing and communication Common ground for policy recommendations in the
participating countries can be etected regarding the following issues: (1) provision of easily
understandable practical information about energgving solutions, metering and behavioural patterns,
(2) multichannel communication for reaching various target groups with appropriate messagd (3)
use of independent, trustworthy parties for successfully influencing the erasigjed behaviour of the
society.

1 Awareness raisingRaising awareness regarding (1) enegfficient behaviour, (2) the interrelationship
between energy consumptioand its impacts on the environment, on our health, and on the costs of the
household, and (3) good examples and the easy ways (and benefits) of behaviour change are crucial in
policy making.

1 Technologyrelated. Similar strategies include (1) supportitg tavailability, the cost efficiency and the
affordability of new, more sustainable technological solutions for heating. In addition, (2) promoting the
modernisation of buildings for better insulation, thermal conditions and ventilation, (3) promoting
individual metering and the use of thermostats, and (4) making use of comminastyd solutlons
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1 Financial measurestressed both (1) the need to provide more financial incentives for using more
renewable energy, switching to more energfficient solutions, slving conflict situations (e.g. between
landlords and tenants), and (2) the need to penalise the overconsumption of energy and polluting ways
of heating.

1 Fighting energyoverty, policy recommendations commonly focused on (1) the need for social support
for higherscale investment into improving the energy efficiency of the houses of vulnerable families, and
(2) the need for various social schemes.

Triple dividend options
The progct identified triple dividend policy options that create added value.

Creation of environmental, economic and health dividend®roviding information through different
communication channels about the required temperature results in less ermamggumption, creating less
environmental load, savings on energy costs, and a healthier lifestyle. Differesiie) communication
channels are important here, as different target groups have to be approached in different ways. A properly
designed insuldon programme also appears to be a trilevidend solution: less energy is consumed,
making significant savings for households, along with less emissions and a healthier lifestyle.

Creation of economic, environmental and communibased dividends Commuiity-based projects can
generate the economic benefits of saving energy costs and the environmental benefits of less pollution, but
also result in a better community life and inclusion. Shared practices can have a reinforcing impact on
members of the commuity, encouraging them to find energy saving measures reasonable and to better
recognize their benefits. Fair individual billing may also contribute to the triple dividend by reducing suspicion
and fingerpointing among neighbours, while creating a commareriest in making energy saving
investments.

Creation of a healtkrelated, social and environmental dividendManaging the challenge of heating with
waste will also result in a triple dividend. Informing people about how dangerous and detrimental this
pradice is to their own health may change this behaviour, resulting in better individual and settldaveht
health conditions, less social tension and a cleaner environment.

Creation of an economic, social and environmental dividendelping lowincome bra&et households
through financial support to invest into refurbishment of more efficienergy heating systems empowers
those households economically. They will be able to pay back loans from the savings thdyeaakesof

more efficient resource use arttence, less energy costs, while lessening energy consumption is beneficial
to the environment as well. Social investment at the EU level should be considered as a form of economic
investment- for example, for thermal renovation which creates a tripleidtind benefit¢ reducing the
energy consumption of dwellings, lowering energy expenses, and perhaps even lifting households out of
energy poverty and making the dwelling an asset that is more environmentally friendly.

Limitations and directions of future esearch.Most challenges and policy options overlap across several
countries. Still, generalization to all European countries cannot be made on the grounds of the present
research and further research is needédaddition due to the limited length of th survey tool and timing

of different tasks we could only add a very limited number of heatélgted questions to the survey, thus

the major part of our findings still remain qualitative and explorative. Furthermore, the various issues raised
in the focts group discussions and the-n@ethodology (see results in Hungaryare worth further
investigation.
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European energy policy may involve diverse approaches that fit the circumstances of various social groups.
Identifying affordable and lowarbon options fowulnerable groups may create a tripiievidend in terms of
reducing carbon footprint, maintenance costs, and energy dependence. These policy recommendations
could thus be considered by polioyakers to benefit all European citizens while at the same time
contributing to improving energy efficiency and reducing CO2 emission
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6 A regression analysis of the factors
Influencing mobility decisions

6.1 Introduction

¢KS dzyRSNBUGIYRAY3 2F GNI @St O0SKIFE@A2dz2NE YR Ay
routinely trips, is a fundamental step towards the decarbonisation of the transport sector. Travel mode
choice affects the level of greenhouse gases emissions, as well as the local air pollution, the noise and the
congestion produced by passenger cars. Babig to quantify how different social and economic factors, as
well as cultural and trip related ones, affect this choice is a fundamental step in the transition-tatbon
mobility.

Hence, the specific aim of this section is to understand diffedzit S NE Q LINE T Aarfalgsiof (i K N2 d
how different factors affect the probability of using one travel mode or another.

The study relies on the data collected through the ENABLE.EU household survey and in particular its
Mobility section, which has beemrducted in Hungary, Italy, Norway, Poland and Spain in the beginning of
2018.

The survey collected data about the weekly travel routine of households with a particular attention to the
specific modes used to reach a predetermined list of destinationsebar, it collected information about
preferencesaffecting travel related choices and satisfaction with transport infrastructure. The total sample
of the five countries sum up to 5028 households and it is representative in eaclrgairthe national
population (for further details about the Household survey $86ABLE.EU Deliverables 4.1 anjl 4.2

6.2 Methodology

For the analysis of the mode usee focused on the two trips performed by the highest share of the surveyed
population: the trip to the Workplacéor University) and the trip to Grocery shopping.

The trips perfomed by each household wegrouped in three categories based on the main mode used:
Private vehicle (PV); Public transport (PT); and Active modes (AM) for bicyclelkind wighe derived nae
wasthen analysed through a discrete choice model, as a function of different-sattigral, attitudinal and
demographic factors to estimate how these affect the travel mode choice. In particular, the selected discrete
choice model is a multinomial regssion model which allows to estimate how different factors affect the
probability of using a mode with respect to the others.

6.3 Results

Figure 1 and Figure 2 show the normalised distributions by country of the modes used to perform
respectively the Workplace/University and the Grocery/Shopping trips.elach transport mode, a bar
represents the share of users of a specific country compared to the other countries, so that shares within a
single mode sum up to 100%. As the data shows, Italy has the highest share of trips performed by private
vehicle forboth destinations, while Spain presents the lowest valueish respect to Public transport,
Norway has the highest share of trips to work, while Hungary has, by far, the highest share of trips to grocery
shopping. In this case, the lowest shares are folamdtaly for the Workplace trip and Spain for the grocery
shopping trip. Finally, Spain presents the highest shares of trips using bicycle and/or walking for both the
destinations, while Italy presents the lowest values.
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Figure 1: Normalised percentage distribution of mode use in the countries for the Workplace/University trip
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Figure 2: Normalised percentage distribution of mode use in the countries for the Grocery/Shopping trip

Table2 reports the descriptive statistics used in the multinomial regression nfoddle explanatory
variables included in the model were classified under 5 main groups:Cihamtry Effectsthe Trip
Characteristicswhich include the information whether the trip starts from the interviewee house, the
distance in kilometres and the frequency of the trip for each particular destinafitinputes of the trip
choicewhich estinate the effect of considering determined factors, such as Cost, Comfort, Flexibility, etc., as
very important when deciding which mode to use. These attributes are common to both destinations as they
represent overall preferences of the interviewees. Fautthere are two variables assessing tlegel of
satisfactionwith the infrastructure. In particular, the satisfaction with the presence of parking spaces and
public transport in the area where the household live pertain to this category. Fifth, seSecat
demographic characteristicsollected in the household survey have been included. These comprise
education, age, being a fulme worker, gender, living in a city and an assessment of the level of comfort
provided by the present income.

4The list of variables used represent the model which best fitted our data. Some variables collected during the survey
have been excluded as these were not significant explicators of the mode choice. These include the factors Travel time,
Security, Availalbty and Reputation.

This project has received funding from the European

www.enable-eu.com Page 50 of 76 Uniondés Horizon 2020 res:
programme under grant agreement No 727524.



http://www.i3u-innovationunion.eu/

MOL®
ENABLEEU

Enabling the Energy Union

D4.6 | Final report on social and cultural factors

impacting energy choices and behaviour

Table 2 Descriptive statistics of the variables considered in the analysis

Variable

Description

Stat

Categorical variable indicating the main mode used for the workplace PV =58%
Workplace/University Mode /university trip. Categories: Private Vehicle, Public Transport, Active modes. PT = 25%
AM = 17%
Categorical variable indicating the main mode used for the grocery/shopping PV =52%
Grocery/Shopping Mode trip. Categories: Private Vehicle, Public Transport, Active modes. PT=4%
AM = 44%
Country Effects) Dummy variables indicating the country where the interviewee resides,
Norway, Hungary, Italy, Poland or Spain.
Trip Characteristics
Leaving from Home pummy variable indicating if the starting point of the trip is the house of the ~ Work. = 95%
interviewee Shop. = 85%
. . Work. = 4,9
Frequency Frequency of the trip in terms of days in a week, from 1 to 7 Shop. = 3.2
Distance Distance in kilometres from the starting point to the destination V;/E(r)kp; _=131§
Attributes (stated as Very Dummy variables indicating the importance® of the specific attribute in the  Percentage
important in the Likert scale) decision of the mode to take. variable =1
Cost Cost of the trip 36,4%
Comfort Comfort provided by the travel mode 34,2%
Flexibility Flexibility provided by the travel mode 38,0%
Privacy Privacy feeling provided by the travel mode 26,0%
Air Quality Impact Concerns about the travel mode’s impact on air quality 24, 7%
CO2 Emissions Impact Concerns about the travel mode’s impact on CO2 emissions 24,7%
Reliability Perceived reliability of the mode 47,7%
Infrastructure satisfaction Dummy Variables in(.jicating a high or very high satisfaction level with Per_centaE]e
respect of different transport related infrastructures® variable =1
Parking presence Iglre;/:I of satisfaction with the presence of parking space in the household’s 39%
PT satisfaction Average value between satisfaction with the public transport timetables and 34.6%
coverage
Socio-economic factors Percentage
variable =1
Highly Educated Dummy variable which takes value 1 for university or higher education level 29,7%
Age Age of the interviewee 48,8(Mean)
Fulltime Worker Dummy variable which takes value 1 if the interviewee is a fulltime worker 49,3%
Female Dummy variable taking value 1 if the interviewee is female 54,6%
. 3-level categorical variable indicating if the household has 0, 1 or more than 0: 60,9%
Children 1 underage children 1= 20,4%
>1=18,7%
Living in City Dummy variable_taking value 1 if the household resides in a small or big city, 73.6%
compared to a village or rural area
Comfortable Living Dummy vz_aria_ble taking_ value 1 if the household state their present income 71.8%
allows to live in a sufficiently comfortable manner.

6.3.1 Trip to the Workplace/University

The final sample used to analyse the trip to the workplace or university counts 2183 households. Of these,
69% travels 5 times per week, 17% more than 5 times and 14% less than STtinles3 reports the results
of the multinomial logistic regression for this trip.

S+t NAlFotSa GFr1S @rtdzS m AF GKS
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Country effects

Italy and Spainhave a significantly higher probability of using private vehicles for going to work with
respect toNorway. In particular, a hasehold in Italy has a 20Btgher probability compared to a household
with similar characteristics in Norway to usprivate vehicle while in Spain this is ¥higher. The effect for
Hungaryand Polandis not statistically sigficant.

Trip characteristic

Householddeaving from home(not from other previous destinatioshave a 16%higher probability of
using public transport and an equivalent lower one of using their private vehicle. In addition, an increase of
1 kilometre in distance significantly increase the probability ofking public transport for a 0,4% he
frequency of trip does not affect the probability of using any of the modes significantly. The distance
decreases the probability of choosing an active mode trartsp

Attributes of the choice

Users stating thatost play avery importantrole in shaping their decision have a 14 percentage points
higher probability of going to work by public transport. Those who seskfort or flexibility instead have
respectively a 11 and 12Bigher probability of using their private vehicle. Those considesingacya very
important factor, have a 7%igher probability of going by private vehicle. Interestingly, a significant effect is
found for the importanceof the impact of CO2 emissionsyhich increases the probability of agi Public
transport by 12%No significant effect is found foeliability and the impact orair quality”.

Infrastructure Satisfaction

It seems to play an important role in the choimfehe mode to use to go to work. Households that stated
to be highly or very highlgatisfiedwith the presence of parking spade the area where thelive have an
8%higher probability of going to work by car. Téetisfaction with the public transporinfrastructureleads
to a 24%higher probability to use this mode.

Socieeconomic factors.

Ageincreases the probability of usiregprivate vehicle by half of a percentage point for each additional
year. Being #ulltime worker increases this same probability by%h2Gender also seesto play a role in this
context withwomen having a 13%igher probability than men of going to work by public transport. Having
more than onechild increases by a%the probability of going to wde by car. Peopléving in citieshave a
13% higher probability of going to work by public transport. Households stating that their present income
allows them tolive comfortably have about a 1% higher probability of going to work with their private
vehide.

7in this case, the high correlation with the importance of impact of CO2 emissions (0,82) might have affected

the significance level of the variable
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Table 3 Marginal Effects of the Multinomial logistic regression for the trip to Workplace/University

Private Vehicle Public Transport Active mode

Country Effect (Compared to Norway)

Norway (Reference) (Reference) (Reference)
Hungary 0.00380 (0.0391) -0.00679 (0.0389) 0.00299 (0.00229)
Italy 0.204*** (0.0275) -0.202*** (0.0274) -0.00255 (0.00171)
Poland 0.0426 (0.0392) -0.0436 (0.0390) 0.000987 (0.00137)
Spain 0.138*** (0.0284) -0.137*** (0.0282) -0.000410  (0.00102)
Trip Characteristics

Leaving from Home -0.162** (0.0723) 0.158** (0.0721) 0.00341 (0.00289)
Frequency 0.00144 (0.0168) -0.00183 (0.0167) 0.000387  (0.000478)
Distance -0.00188* (0.00111)  0.00374** (0.000863)  -0.00186**  (0.000939)

Attributes(stated as Very Important in the Likert scale)

Cost -0.141%** (0.0319) 0.140%** (0.0319) 0.00139 (0.00117)
Comfort 0.106*** (0.0283) -0.104*** (0.0282) -0.00176 (0.00138)
Flexibility 0.117** (0.0294) -0.115*** (0.0293) -0.00242 (0.00168)
Privacy 0.0725* (0.0296) -0.0708** (0.0295) -0.00166  (0.00130)
Air Quality Impact -0.0683 (0.0443) 0.0663 (0.0440) 0.00196 (0.00181)
CO2 Em. Impact -0.123* (0.0447) 0.121%* (0.0446) 0.00207 (0.00182)
Reliability 0.0303 (0.0298) -0.0302 (0.0297) -0.000156  (0.000835)

Infrastructure Satisfaction

Parking presence 0.0811*** (0.0256) -0.0805*** (0.0256) -0.000593  (0.000760)
PT Satisfaction -0.243*** (0.0316) 0.243%+* (0.0315) -9.13e05 (0.000694)

Socieeconomic factors

Highly Educated 0.0186 (0.0271) -0.0181 (0.0270) -0.000510  (0.000774)
Age 0.00504***  (0.00107)  -0.00500*** (0.00106) -3.62e05 (3.49e05)
Fulltime Worker 0.119*+* (0.0428) -0.118%* (0.0428) -0.00101 (0.00120)
Female -0.133*** (0.0260) 0.133*** (0.0259) -6.52e05 (0.000658)
Children

No Children (Reference) (Reference) (Reference)

1 Child 0.0217 (0.0329) -0.0212 (0.0328) -0.000474  (0.000899)

>1 Children 0.0567* (0.0325) -0.0565* (0.0324) -0.000135  (0.000873)
Living in City -0.124*** (0.0251) 0.125*** (0.0250) -0.000510  (0.00104)
Comfortable living 0.0964*** (0.0366) -0.0939** (0.0365) -0.00249 (0.00183)
Pseudo R 0.3020
Observations 2,183

Standard errors in parentheses
** p<0.01, ** p<0.05, * p<0.1
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6.3.2 Trip to the Grocery/Shopping

The same model specification of the trip to work has been used for analysing the trip to grocery shopping.
Here, 4425 out of 5028 household stated to perform this trip at least once a week. 51% of them travels either
2 or 3 times per week, 36% more thartides and 13% only once a week. Due to missing values in the
completion of the survey, the final sample use counts 2960 househb#dse4 reports the results of the
multinomial logistic regression for this type of trip.

Country effects

Households of all countries blialy have a statistically significant difference with Norway with respect to
the modes used. HouseholdsHiungaryhave a21%lower probability of going shopping by car, compensated
by a 3% higher probability of going by Public transport and &4ltigher probability of going by foot. In
Polandand Spain households have a 25, and%T7espectively, lower probability of goirlgy car and a 23
and 2®b6higher probability of going by foot instead. In both these countries the effect on Public transport
use is not significant for shopping destinations.

Trip characteristics

Leaving from homegnot from other previous destinationsranslates into a 1% higher probability of
going by foot or bike to the grocery, while implieslaldwer probability ofgoing by public transport and 8%
lower probability of going by car. Going mdrequently to shopping increases by&@he probability of going
by foot for each extra day in which the trip is performed. This reduces the probability of going by car while
has no significant effect on the use of public transport. One additional kilometdisiance of the trip
heightens by $othe probability of going by private vehicle and by%,fhe probability of going by public
transport, while reduces the one of going by foot or bicycle by more than 8%.

Attributes.

Consideringost as a very important factor increases the probipiof using active modes by 5&nd
decreases the probability of going by car 9 @vhile it has no effect on public transport. Those households
who considecomfort as avery importantfactor have a 14%igher probability of going by car, compensated
by a 2 petentage pointdower one of gaig by public transport and a 12Réwer for active modes. Both
concerns towards th@mpact of transport onair quality and the one orCO2 emissionkave an 8% and 6%
respectively significant lower probability of using theiivate car to go shopping. However, only the first of
them increases the probability of going by foot or bicycle significantly. Households considernialighiéity
of a mode to be very important have a 5% higher probability of going by car and an equilaler
probability of going by foot. No significant effect in this case has been fourbkdarility and privacy.

Satisfaction with infrastructure

Being satisfied with thparking availabilityin the area where living heightens the probability of going by
car by almost % reducing the one ajoing by public transport by 2&6d by active modes by 4. Surprisingly,
being satisfied with public transport infrastructure significantly increases thbability of going by foot or
bicycle by almost%, more than the 3%crease for public transport itself.

Socieeconomic factors

Beinghighly educatedreduces by almost 4%he probability of going shopping by foot or bike. Being 1
year older slightly heightens the probability of going by car by a%,MWorking fulltime, significantly
increases the probability of going shopping by car by 9 percentage points and at the same times lowers by 2
the probability of using public transport and by 7 the one sifig active modes. Havirgildrensignificantly
increases the probabilitgf going shopping by car, by 98 households having 1 child and by 12 for those
having more than one. This reduces the probability of going by public transport of respecti2elpd®4
while for active modes the percentage reduction is @nd P4 Living ina city increases the probability of
going by pubti transport to the grocery by 2%inally, households considering that present income is
sufficient tolive comfortablyhave a 13%igher probability of going shopping by car.

Table 4 Marginal Effects of the Multinomial logistic regression for the trip to Grocery shopping.

Private Vehicle Public Transport Active mode
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Country Effect

Norway (Reference) (Reference) (Reference)
Hungary -0.207*+* (0.0382) 0.0532*** (0.0189) 0.154%+* (0.0362)
Italy 0.0362 (0.0343) -0.0164 (0.0110) -0.0198 (0.0325)
Poland -0.250*** (0.0451) 0.0170 (0.0167) 0.233*** (0.0456)
Spain -0.273*** (0.0453) -0.00154 (0.0141) 0.274x** (0.0450)
Trip Characteristics

Leaving from Home -0.0798** (0.0338) -0.0435%** (0.00873) 0.123*** (0.0323)
Frequency -0.0353*** (0.00732) 0.00278 (0.00206)  0.0325*** (0.00712)
Distance 0.0812** (0.00542)  0.00453*** (0.000687)  -0.0858*** (0.00564)

Attributes (stated as Very Important in the Likert scale)

Cost -0.0613** (0.0241) 0.00778 (0.00896) 0.0536** (0.0224)
Comfort 0.139%+* (0.0261)  -0.0238*** (0.00784)  -0.115%* (0.0257)
Flexibility 0.0215 (0.0237) 0.000246 (0.00817) -0.0217 (0.0222)
Privacy 0.0344 (0.0262) -0.0104 (0.00911)  -0.0240 (0.0246)
Air Quality Impact -0.0754** (0.0361) -0.00185 (0.0118) 0.0772** (0.0341)
CO2 Em. Impact -0.0598* (0.0348) 0.00909 (0.0136) 0.0507 (0.0331)
Reliability 0.0531** (0.0234) -0.000120 (0.00738) -0.0529** (0.0220)

Infrastructure Satisfaction

Parking presence 0.0566*** (0.0196) -0.0177* (0.00719)  -0.0389** (0.0186)
PT Satisfaction -0.0956*** (0.0238) 0.0298*** (0.0103) 0.0658*** (0.0229)

Socieeconomic factors

Highly Educated 0.0377 (0.0231) 0.000158 (0.00868) -0.0379* (0.0212)
Age 0.00143*  (0.000813)  -0.000113 (0.000263)  -0.00132*  (0.000770)
Fulltime Worker 0.0900*** (0.0249) -0.0213** (0.00985)  -0.0687*** (0.0233)
Female -0.0305 (0.0192) 0.00503 (0.00678) 0.0255 (0.0179)
Children

No Children (Reference) (Reference) (Reference)

1 Child 0.0880*** (0.0264) -0.0176* (0.00978)  -0.0704*** (0.0252)

>1 Children 0.121%** (0.0276) -0.0344** (0.00873)  -0.0867*** (0.0273)
Living in City -0.00859 (0.0236) 0.0207*** (0.00697) -0.0121 (0.0229)
Income description 0.129%** (0.0273) -0.0161 (0.0106) -0.113*** (0.0261)
Pseudo R 0.2939
Observations 2,960

Standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

6.4 Conclusion

In this section, we analysed how different factors affect the probability of using different modes for two
specific recurrent destinations: the trip to the workplace or University and the trip to grocery shopping.
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As the results show, several sodemogiaphic and behavioural factors affect the decision of mobility.
Overall, the impact of these factors on the two destinations is quite different. For the trip to the workplace,
they mainly describe significantly only the choice between public transport @wrdte vehicles, while for

the trip to shopping they impact on all the three modes.

The factors have been grouped under 5 main categories. The first one is represented by spentfic
effectsand has been useful to isolate effects of being livingspexific country. These effects are significant

for some of the countries and also in this case, it changes significantly from one destination or the other. For
instance Norwaywhich is the country with the lowest probability of going to work by carésctuntry with

the highest in the case of the trip to grocesfyopping Also, while fowork destinationHungaryand Poland

are not significatty different from Norway, it is more likely that people use less private carsHopping

trips. In Italy, it ismore likely to find people using private car for work trips am8painit ismore likelythan

in Norway to find people using active mode for shopping and less private car but also more private car for
work trips

Trip characteristicd.eaving from homeén both cases reduces the probability of going by private vehicles.
This suggests that people who instead connect these trips to other previous destinations have a higher
probability of deciding to move by car. The mérequently people goes shopping thaore likely they are

to go by foot, while the same does not stands for the workplace destination. This might represent household
preferring neighbourhood shops since it has been found that distance has a negative impact on active mode
choicesDistanceisthe only variable that assumes statistically significant values for all the estimations. While
on the way to worla longer trip increases the probability of choosing public transport, in the trip to grocery

it heightens the probability of going by motaeid transportmodes mainly private ones.

Attributes of the trip Households who consider tloestof the trip as a very important factor tend to use less

the private vehicle and have higher probability of going by public transport to work or by activesrmthe
grocery. On the contrary, those households seekimgfort of the travel mode tend to prefer their private
vehicle for both destinations. The same stands for those valuing importantlifeibility and theprivacy
guaranteed by the travel modea|though this is significant only for the workplace destination. In addition,
people seeking eeliable travel mode have a 5% higher probability of choosing the private vehicle for their
GNRAL) 02 GKS 3INBOSNE® LydSNEBavrdnyent abdtransigte inth Slemder O2 y
propensity of using private vehicles in favour of public transport and active modes. In particular, for both
destinations, households stating to have a high concern towards transglated CO2 emissionfave a

lower probability of using private vehicles. Concerns on the impactioguality have also been found to

be significantly affecting this propensity for the grocery shopping.

Satisfaction with the infrastructureThose households that are satisfied with theilability of parkingare

more inclined towards using their private vehicles, and those satisfied witlcainelition of the public
transporttend to use more this mode. Even though, for grocery shopping, this last satisfaction impacts even
more on the usef active modes.

Moreover, severasociceconomic factorare found to affect the probability of choosing a specific transport
mode. Although, surprisinglygeing highly educatedis found to havealmost no effect, beinglder and
working fulltime increase the probability of using the private car instead of other modgementend to

use less the car with respect to men for going to work, although no effect was found for the trip to the
grocery. Havinghildren is a significant factor for the trip to thergcery shopping, where it increases the
probability of using private car, while to some extent it also affects the trip to work for those households
having more than 1 child. Finally, househdligigg in citieshave a higher probability of moving by publi
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transportto both destinations, while thoskving more comfortablywith their current income have a higher
probability of using their private car.

In conclusion, some remarks can be drawn upon these results. A first aspect to note is that housel®lds ha
been found to act consistently with their preferences. In particular, seekers of comfort, flexibility, privacy
and reliability seem to prefer the private vehicle to other modes. But also those households concerned about
the environment act consistentlywith their beliefs preferring active modes or public transport.
Infrastructure, and in particular how its quality is perceived, is by far the most important factor explaining
the use of a mode or the other, particularly for workplace destinations. Alsantipacts found based on
sociceconomic factors can highlight which are the groups where some effort should be done to increase
their propensity to reduce private car use in favour of more sustainable transport modes. Families with
children and fulltime wdters for instance, might be target of interest. Finally, the policies to promote this
transition should also be careful @mocount for the country specific context, since this is also a significant
RSOGSNNYAYI Yl 2F K2dzaSK2f RaQ GNF @St o0SKIF A2 dzNWD
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7 A regression analysis of the factors
Influencing heating energy costs

7.1 Introduction

The heating and cooling case study carried out in the frame of ENABLE.EU research project intended to
SELX 2NB (GKS YIFAYy FIFOG2NE I F7FSO0ihe yhdn ckndritzios ozriely Q K S
consumption accounting for approximately 20% of final energy use in tiievigtile still having a huge
potential for energyefficiency improvements A wide range of studies focus on the factors that influence
heating andcooling energy use of households and the possibility of energy conservation, focusing on several
aspects and drawing on several disciplines. Besides the economic and technological factors, they analyse
sociocultural and demographic characteristics, atties, values, beliefs, as well as the habits and daily
practices of householdS he literature reviewof the ENABLE.EU proj&grovides a review of the main

findings of the related literature, which, in general reveal the importance of economic and tegicel| as

well as the social and demographic factors, while show quite mixed results regarding attitudes, values, habits
and daily practices. However, it is agreed that these factors might be very important drivers of-energy
efficiency investments, and ¢hbenefits of energgonservation measures are highly dependent on the
energyusing behaviour of households (EEA 2013), given that the preference for comfort and the so called
WNBOo2dzyR SFFSOGQ YAIKG O2dzy i SNl fFyOS GKS &l gAy3a
Our quantitative anbysis is based on the dataset of the ENABLE.EU household survey, which included a
special section on heating and cooling fimve European countries: France, Germany, Hungary, Spain and
Ukraine, designed to provide additional information for the Heatind @ooling Case Study of the project.

The case study aimed at eliciting information from households about the possibilities and obstacles they face
when trying to implement energy conservation measures, including energy efficiency investments and
everyday onsumption practices. Because the amount of heating energy used by households might be very
difficult to quantify in some cases, especially when wood or mixed energy sources are used for heating, the
amount of heating bill was used as a proxy for measutieglevel of energy use. Besides energy cost, the
jdzSatiA2yylFANBE AyOf dzRSR I GARS NIy3aS 27F |jdzSadArzy
characteristics, their energyaving opportunities and obstacles, attitude and consumption practices,
providing an opportunity to explore relationships in the level of energy costs and the possible influencing
factors.

Our present analysis is an initial step in investigating these relationships. We categorized the factors of our
main interest into five groups:)livariables related to household income, 2) external influencing facdyrs
knowledge and availability of information, 4) environmental awarenesssmhergy using practices. We

are interested in the effects of these broadly defined factors on houséh@d a LISY RAy 3 NBf I (S|
the five countries. Income is distinct from the other four categories being a generally used control variable
included in many traditional quantitative analyses. However, in our research we had the opportunity to
explore he effect of subjective income situation besides the objective income level of households,

8 Including water heating, based on 2016 dat8ource: Eurostat, https://ec.europa.eu/eurostat/statistics
explained/index.pp/Energy_consumption_in_households

° COM(2016) 51 final on An EU Strategy on Heating and Cooling,
https://ec.europa.eu/energy/sites/ener/files/documents/1_EN_ACT_partl_v14.pdf

10 See deliverable D2.2 available on the project’s website.
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investigating whether the subjective financial wiedling of a family influence their actual spending. Our
hypothesis is that households which are less satisfield thigir monetary situation, spend less money on the
modernisation of the house and heating system, so they spend more on heating compared to people who
have a similar income level but have no problem with their financiaHoaiig.

The external social atbutes refer to social factors that are mostly beyond the control of the households.
These include variables describing whether the owner and the tenant of the dwelling are different, to what
extent the behaviour of the neighbours influences own ene@ysamption, or whether the given individual
spends most of his time at home or not. Limited availability of information can distort optimal decisions due
to actual information shortage or because of the lack of ability to use the information availabléf (i.e
somebody is not able to understand her/his energy bill) or the two factors combined. We suppose that
people facing such social or informational barriers tend to pay higher heating bills as they are not fully aware
of their actual consumption and theopsible level of savings.

Environmental awareness refers to the attitude of the given person toward environmental issues. We assume
that people who are more environment friendly tend to use less energy due to energy saving practices and
by investing in dicient technologies. Finally, we assume that daily energy consumption practices and
routines can also affect the energy bill: people who often forget to turn down the temperature at night (albeit
they agree that it would be the correct thing to do) or gmsne energysaving measures pay higher heating
bills.

In the following sections we present the most important insights from the descriptive statistics of the
variables used, as well as the results of the regression estimates for the five countriepréiftding a brief
overview of the variables used based on their descriptive statistics, we present the estimation method and
then summarise the estimation results and the main conclusions of the analysis.
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Description of the data

TablesTable Al to Table A8 in the Appendix include the descriptive statistics of variables involved in the
analysis. Our main variable of interest, the heating cost, differs substantially across countries mainly due to
variations in the types of heating sources used and houseleldoirices, influenced by national regulation,
taxes, levies and systemelated tariffs (e.g. in case of heating based on natural gas, district heating or
electricity). As can be seen from Tallel, the mean value of monthly heat cost in German househislds
more than three times higher than the average of Ukrainian bills. The highest variation among monthly bills
is observable in Hungary, albeit cost variations are present for the most part due to differences in household
size and dwelling characteristics

TableJable A2 and Table A3 show the statistic®f control variables used in our analysis. Single detached
family houses represent the highest share according to dwelling type in France, Germany and Hungary, while
in Spain most of the respondents live in apartment buildings. The Ukrainian resporidemtslnly in single
detached houses and larger apartment buildings. The share of buildings constructed after 2000 is the smallest
in Hungary and Ukraine, and the share of the oldest buildings is also higher in these countries. People living
in large citis compared to settlements in the countryside are highly represented in Germany compared to
the other four countries. As regards insulation, the majority of the dwellings have at least one type of
insulation (attic and/or roof, cavity wall and external wa#ulation) in France and Germany. However, more
than half of the dwellings lack insulation in the other 3 countries. The proportion of dwellings having all 3
types of insulation is quite small in the sample, ranging from 0,7% in Ukraine to 3,5% in, krhitean
Germany more than 14% of dwellings are fully insulated. The dominant heating source is mostly electricity
(31% of observations) and natural gas (29%) in France, in Germany natural gas heating dominates (53%), but
heating oil is also widely usednlike in other countries (27%). Ghsating is the most important heating
method in Hungary (54% of households), followed by wborhing (26%). In Spain, most households heat

with electricity (51%) and wood (24%). In the Ukraine, district heating angtatayas represent a similarly

high share among heating sources (36 and 37%, respectively), and wood is also highly used by the
respondents (14%). French and German households are way ahead of the other 3 countries in terms of
temperature controllability:while the share of homes with controlling device i¥8&nd 92% in these
countries, more thamquarter of the households cannot yet reguldke temperature in Hungary and Spain,

while in the Ukraine less than half of the households has controllingelevic

The variables representing income brackets and subjective perception of household income are interrelated
in the sense that above the 3rd income quintdesmaller share of peoplstateshaving financial difficulties
compared to the lower quintiles, lagit 25% of households feel this way even in the highest income group.

AsTable A3 shows, householdare composed o2 or 3 members on average the sanple. Females were

more likely to be respondents in all surveyed countries. Countries vary in terms of the education level of
respondents, while the distribution by employment status is quite similar, with around or over 50% being
employed and over 30% psioner and other inactive persons.

Among the external factors that might influence enesgvingoehaviour(Table A), the fact that the energy

oAff RSLISYyRa lfaz2z 2y 20KSN) K2dzaSK2ft RaAaQ O2yadzyLiaA?z
necessity to obtain the consent of other tenants in apartment buildings is determinant mainly in Spain and
Ukraine, and atsin Germany for the cases where the question is applicable (mainly in case-détamhed

houses). Although we could not precisely identify owners and tenants in the survey, relatively more German
and French respondents compared to the other 3 countclegmed that being a tenant and not an owner
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means a challenge for them in trying to decrease their energy bills, probably due to the higher share of rented
versus owned dwellings in these countries. Staying at home during the day does not show higifityaria
among the households in the different countries, around one third of the respondents spend much time at
home, including both pensioners and rpensioners. Monument protection problems affect less than 20%

of the dwellings in the sample. AccordirgTable A6, lack of information on actual energy consumption is
regarded as a problem by almost half of the respondents in Germany, and moreatttard of the
households in France and Spaithile Hungarian and Ukrainian respondents consider it to be relatively less
important. Except for France and Hungary, the problem that households cannot calculate the payback on
their energy efficiency investments tisought to be an important obstacle by the majority of people. The
difficulty of interpreting complicated energy bills is mostly claimed as a problem by German households,
causing concern for at least a quarter of households in the other countries as well.

Table A7 includes frequencies for some selected variables on environmental awareness. The responses to
general questions related to environmental issuefiect a generally high prenvironmental attitude in case

of the first 3 questions included ifiable A7. Nevertheless, the majority of people think trenvironmental

policies should not cost them extra money. The statistics underline previous research results related to the
gap observed between claimed energy awareness and actuaémrivonmentalbehaviour(e.g. Kollmuss,
Agyeman 2002, Gadenneetah im0 ® 2 S | f a2 AyOf dzZRSR (KS @FINAIFo6f S
NBRdzOS Yeé Sy SNH-ealthougli dtilksubjective meaduie &fedvibohn&ntal awareness. It is
interesting to see that more than half of the respondeqisxcept forHungarian householdsfeel that they

have already done everything to reduce their energy costs.

Table Aincludes variables describing energy using ficas and the attitude towards implementing energy
saving plans. Forgetting to turn down the heating is not so much cited as a reason for not being able to reduce
energy bills, however postponing energy saving plans was mentioned by antioistd of Germa and
Ukrainian households as a problem.quite high proportion of households heabnly the rooms in use,
mostly in France and Spain, although in the territories of these countries high variations exist in heating
degree days, so probably in many homemperature differences are not so substantial between heated
and unheated rooms. Nevertheless, the share is also high in other countries, over a quarter of households
try to save energy angeducecosts this way.

7.2 Methodology

As the analysis covers data fofe separate countries, it is an important question whether to estimate a
pooledregression or run the same model for all countries separately. We are mainly interested in the
differences between the five countries with respect to the variables of intesgsl it is highly likely that the
coefficients would be not similar. Because of this fact a good pooled model should include country fixed
effects and the interaction of these fixed effects with the explanatory variables. However, that would make
our mocel unnecessarily complex and difficult to interpret, so we decided to estimate the regression model
for all five countries separately and compare the results.

As we already highlighted in the data description section, our planned dependent variable, titblyno
heating bill varies substantially across countries. In case of Hungary and Ukraine the average Euro exchange
rates for 2018 January were used to calculate the heating costs in Euros. It is, however, a problem that the
household heating market and peivasing power is very different in all five countries. This result in the fact

that a 3 EUR coefficient received from the estimation in Hungary for example can have a very different
meaning than a 3 EUR coefficient in Germany.
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In order to be able to comparour regression results between the different countries we standardized the
heating bill variable using the formula (1):

(1) "B Qi & i i

Whereais the country in which the corresponding responder resid@sands for the different individuals,
and¢ shows the total number of respondents’@ Qs the standardized heating bill variable with mean 0
and standard deviation 1 arie "G tiie raw monthly heating cost variable in EUR. So, the variable is created
by subtracting the mean of heating costs from the value for given observation anddikigling it by the
al YL SQa adlyRINR RSGAlIGAZ2Y o0& O2dzyiNEO®
Using the standardized monthly electricity bill variable, we define our main regression according to equation
(2):
QI DU T 2@oi MR | 2708 QUBRAD 208 wé a RO i

€001 QRQLZANE Qe T A NGREEDEN QI €A QE D BOBE @O QE QL WI
where'@ 6 i "@ tand'Q¢ 'Q Q@ PEprasent the main characteristics of theusehold (size, age, etc.), and
the socioeconomic characteristics of the respondents (age, education, etc). The other sets of variables
represent the main variables of interest belonging to the five groups which defined e@eh ¢ & ‘QU G
denotes he variables related to objective and subjective income, 0 i "Qlves ithe factors that are
beyond the control of households but may affect their heating bill significaaly."Q¢ i & & dirifladesd wi
variables representing infaration processing and gathering constrairi®g 0 Qi ¢ & Q standsafar @ i
variables related to environmental awareness, whilé 6 0 "Q&dlects factors which describe energy
related behaviour and daily routines. The complete lisvariables included in our regression and their
descriptive statistics can be found in the Appendix. We used sample weights in the regression estimation to
obtain representative results and robust standard errors.

7.3 Results

This section provides a summariytbe regression results focusing on the variables of interest categorised

into the five prespecified groups. As our regression equation revealed, dwelling attributes and
socioeconomic control variables were also included in the estimation. Howeverss variables were not

Ay F20dzaz ¢S 2yfteé ONASTFtEe YSyilAzy KSNB (GKIFIG RgSft ]
significant relationship with heating costs in all countries, while socioeconomic factors do not seem to
influence the leel of standardised heating costs. Detailed results related to these two categories can be
found in the Appendix.

Table5 summarizes the main characterisdi of the estimated regression. It is visible that the variation in
heating costs is explained to a quite different extent in the five countries. In Hungaly thiethe regression

was only 0.13, while in Spain it reached 0.57.

Table5:Main descriptive statistics of the estimated regres

@ ) ©) (4) ®)

France Germany Hungary Spain Ukraine
Observations 1,054 597 990 580 850
Rsquared 0.304 0.595 0.132 0.567 0.214

This project has received funding from the European
www.enable-eu.com Page 62 of 76 Uniondés Horizon 2020 res:
programme under grant agreement No 727524.


http://www.i3u-innovationunion.eu/

DOHLE D4.6 | Final report on social and cultural factors
ENABLEEU impacting energy choices and behaviour

Enabling the Energy Union

In this section we will present the results of the regression based on the five variable categories presented
earlier.

Income-related variables

We included two variables in this group. The first variable denotes the national income quintile in which the
h2dzaSK2f RQa SINyAy3aa Flrtf olFlaSR 2y (KS AyO02YS RAA
OAYINE @FNRIFIOfS aK2gAy3d gKSGKSNI 6KS NBALRYRSYyd TA
level or not.Table6 presents the regression results for the income related variables. In case of the categorical
variables for income brackets, the reference category is the 1st (lowest) quintiiee in case of subjective

income the reference category is when the respondent thinks it is not difficult to live on the current income

of the household.

Table 6: Regression coefficients of income group, source: Authorséown calculations

1) () ©) (4) (%)

France  Germany Hungary Spain Ukraine

2nd income quintile 0.0901 -0.00793 -0.0137 -0.294**  0.0439
(0.0881) (0.166) (0.0881) (0.140) (0.110)

3rd income quintile 0.141 0.0453 -0.138  -0.346** -0.184*
(0.101) (0.134) (0.100) (0.154) (0.111)

4th income quintile 0.0627 -0.0742 -0.0474 -0.254 0.0718
(0.104) (0.139) (0.128) (0.181) (0.136)
5th income quintile 0.0254 -0.0744 -0.0703 1.440*** 0.00627
(0.136) (0.128) (0.109) (0.322) (0.148)

Difficult to livewith current income level 0.127* -0.00509 -0.150 -0.181** -0.126
(0.0701) (0.0795) (0.117) (0.0745) (0.0879)

According to the results, the objective income level does not affect the heating bill of the households. In
France, Germany and Hungary, differences can be identified between the different income groups. In
Ukraine, the middleA y 02 YS ljdzZAy i Af SQa KSFGAy3a oAff Aa avlfttsSl
that of all the other groups, however this result is only marginally signifiaathe 10% level. The only
exemption is Spain where significant differences can be observed. The first interesting finding is that
households belonging to the 2nd and 3rd income quintiles spend .83 standard deviations less on heating

than the 1st gintile. Additionally, households of the richest quintile spend 1.4 standard deviations more on
heating than the 1st quintile, which is a massive difference. This shows that in Spain wealthy people ceteris
paribus tend to spend more on heating, while tlsisot the case in other countries.

It is interesting to see that the other income related variable is significant only in Spain as well. According to
the results, after controlling for the objective income, those people who find it difficult to live@in¢hrrent
income tend to spend almost 0.2 standard deviations less on heating compared to respondents with similar
income but higher subjective evaluation.

External attributes

The external attributes category includes variables representing externaielmarto energy efficiency
improvements. The group consists of five variables. The first one shows whether the heating bill is affected
08 YSAIAKO2dINEQ O0SKI@GA2dN® ¢KS aSO02yR 2yS RSy203Sa
needed to do reftbishments. We also included a variable that indirectly tries to capture whether the owner

of the house is different from the people who live in it (tenant). The fourth variable captures whether the
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respondent needs to spend a lot of time at home during tlay, while the fifth variable shows whether the
dwelling is located in a monument building with constrained refurbishment possibilities.

Table7 includes the regression results related explanatory variables of the external attributes category. The
problem that the energy bill also depends on the consumption of other tenants, does not influence the level
of energy costs in any of the countries. Accordimghie results, individuals who spend a lot of time at home
face higher heating costs only in Hungary, but this result is only significant at the 10% level.

Table 7: Regression coefficients of external attributes group, source: Author s & own <cal cul ati ons

1) ) ©) (4) ©)

France Germany Hungary Spain Ukraine

Energy bill dependent on others -0.0182 -0.106  -0.0198 -0.0395 0.131
(0.107) (0.0875) (0.132) (0.0725) (0.110)

Send a lot of time at home 0.0390 0.0426  0.223* 0.00504 -0.0461
(0.0595) (0.0814) (0.128) (0.0847) (0.0760)

Person is the owner of the house 0.176**  0.109* -0.0572 -0.0753 0.0756

(0.0697) (0.0616) (0.0796) (0.0782) (0.0951)
bSAIKO2dzNEQ O2yaSyd A& 00613 0.0691 -0.0388 -0.175* -0.278**
(0.0974) (0.0998) (0.130) (0.0794) (0.105)
Building is a monument building -0.167* 0.348* -0.0828 0.233**  0.0956
(0.0963) (0.152) (0.120) (0.106) (0.110)

We received counterintuitive results for the owntemant and the neighbour conseffior refurbishment
variables. The owneenant variable is significant at the 5% level for France and at the 10% level for Germany
with positive coefficients between 0.1 and 0.2 standard deviations. This suggests that in Germany and France
the heating billis higher in dwellings owned by the households, contrary to the expectation of owners
investing more in the energy efficiency of their own flats compared to rented flats. It is also unexpected that
in Spain and Ukraine the heating cost is significanthySlowd Ay Ol &S 2F Ffl Ga Of I AY
consent is needed for the refurbishment of their homes. Finally, the most diverse results occur related to the
monument building protection. According to the results the monument status of the buildingraudsave

any effect on the heating bills in Hungary and Ukraine. On the other hand, heatirsgaomshuch higher in

those old buildings which cannot be refurbished easily in Germany and Spai® (852&tandard deviations

more). However, we received &gative coefficient in Franced(17), which is marginally significant at a 10%
level.

Information problems

This group consists of three different variables trying to capture barriers related to information gathering
and processing. The three variables arswers to the questions of whether the respondent feel that he
receives enough information about his consumption, whether the respondents have difficulties
understanding the information presented on their heating bills, and whether the respondent istable
calculate the associated costs and benefits of a potential refurbishing investment.

Table8 presents the results related to information barriers, aaiog to which variables either have the
expected effects or do not affect heating bill at all. Based on the regression coefficients, information and
feedback on energy consumption acts as a barrier only in Spain. Those persons who feel they do not receive
enough feedback tend to spend 0.16 standard deviation more on heating compared to those who feel to
have all the necessary information. The variable for Hungary has a relatively large (0.25) coefficient as well,
but because of the large standard error tkiect is not significant at any conventional level.
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Table 8: Regression coefficients of information problems gr

@ ) ©) (4) ©)

France Germany Hungary Spain Ukraine

Not enough feedbackbout energy consumption 0.0142 -0.105 0.246 0.159**  -0.0761
(0.0660) (0.0708) (0.158) (0.0803) (0.0789)

Cannot calculate the payback of investment 0.101 0.166* 0.190* -0.0315 -0.0406
(0.0834) (0.0984) (0.0991) (0.0726) (0.0798)
Cannot interpretenergy bill -0.00338 0.122  -0.0992 0.168* -0.0836

(0.0783) (0.0849) (0.0902) (0.0783) (0.0784)

Inability to calculate the payback of investments in enegfficiency seems to be a barrier in Germany and
Hungary. In both countries people havipgpblems with the calculation tend to spend 0-0719 standard
deviations more on heating. The difference is significant at the 10% level. Finally, the complexity of
information on the electricity bill seems to hinder cost savings in Spain. In Spairréspsadents who have
problems interpreting their energy bill pay 0.17 standard deviations more. In other countries this variable
shows no significant relationship with the dependent variable.

Environmental awareness

Variables belonging to this grompeasure environmental awareness. People who take environmental issues

in consideration in their decisions are assumed to consume less energy, resulting in lower heating bills. The
category consists of four variables. The first one shows whether the respoiglwilling to make personal
sacrifice for environmental reasons, the second shows whether the respondent agrees with the statement
that environmental measures taken by the government should not cost extra money for the households. The
third variable sbws whether the given person agrees or disagrees with the statement that environmental
problems are overstated, while the fourth variable captures those people who state they have already done
everything they could do to reduce their energy bills.

Concermig the environmental awarenessiriablesit is a relevant question whether the estimation should
include all the presented variables simultaneously, as the presented variables might be highly interlinked,
resulting in multicollinearity, distorting the regssion results. However, we found no significant correlations
among them when testing their correlations on a country by country basis, so we included all variables in the
regression simultaneouslyable9 summarizes the results related to the environmental awareness variables.
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Table 9: Regression coefficients of environment al awareness

@ ) ©) (4) ©)

France Germany Hungary Spain Ukraine
Willing to make compromise -0.137 0.375* -0.113 0.388 -0.0959
(0.164) (0.225) (0.126) (0.267) (0.129)
Policies by government should not cost money  -0.143**  0.0164 -0.00147 -0.154 0.314***
(0.0687) (0.0692) (0.137) (0.102) (0.110)

Environmental impacts are overstated 0.259***  0.00697 -0.0409 -0.0860 -0.0183
(0.0749) (0.0831) (0.0534) (0.0873) (0.0825)
Done everything to reduce energy bill -0.154** -0.151** -0.00109 -0.0838 -0.0539

(0.0617) (0.0735) (0.0768) (0.0654) (0.0810)

The results show that environmental factors play an important role mostly in France and in Germany. In
Ukraine only one variable is showed significant relationship with the dependent variable, while
environmerial awareness does not seem to have any role based on our results in Hungary and Spain. As it
was shown in the section of descriptive statistics, the vast majority of respondents claimed to be willing to
make a compromise for the environment. This can e teason that for receiving insignificant results for

this variable with the exception of Germany where more conscious people have 0.4 standard deviations
higher heating bills (the result is significant at the 10% level). It is not wise to draw impodiacitisions

form this result however, because it is likely that people state they are willing to make a sacrifice even if in
reality it might not be true.

The variable including answers to the question of whether people agree with the statement thahgmwrer
measures related to saving the environment should not cost them extra money showed significant
relationship with heating costs only significant in France and the Ukraine, but with a different sign. Ukrainian
results are in line with our hypothesis t®se people who agree with the statement tend to care less about
their consumption and spend more on heating (by 0.31 standard deviations) than those who disagree. In
France, however, the effect is negatigel4, which is difficult to explain, perhagsiftier consumers agreed
mostly.

The last two variables show results having the expected sign. In France, those people who think that
environmental issues are overstated tend to spend 0.26 standard deviations more on heating than others,
while in Francerd in Germany those households which state that they did everything to reduce their energy
bills have heating costs 0.15 standard deviations lower compared to the other group. For the other countries
these variables did not show significant association.

Variables related to behaviour and consumer practice

In the final category we included three variables. The first two were based on questions asking respondents
1) whether they often forget to turn off the heating for the night, and 2) whether they tendastgone
realizing energy efficiency improvement measures. The third variable corresponds to whether the family
heats all rooms in the dwelling, or only those rooms that are in use. This third variable was somewhat difficult
to categorize as the decision omot to heat all rooms might have several motivations: financial,
environmental and behavioural as well. We decided to include it in the behavioural category, as it might go
together with a decrease in comfort level. The corresponding regression coefieiensummarized ifiable
10.

Table1l0: Regression coefficients of routine variables gro

1) (2) (3) (4) (5)
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France Germany Hungary Spain Ukraine

Forget to turn down heating -0.121  -0.0876 -0.0625 0.277**  0.0935
(0.0998) (0.0731) (0.0847) (0.108) (0.111)
Tend to postpone investments -0.0670 -0.0690 0.0519 0.0269 0.0128
(0.0782) (0.0666) (0.119) (0.105) (0.0922)
Heat only those roomthey use 0.0109 0.0407 0.00166 -0.229***  0.0913
(0.0621) (0.0660) (0.0887) (0.0769) (0.0837)

The regression coefficients show that routine variables generally do not have effect on the heating bill. We
were able to identify only two significant coefficients for all countries. In Spain, those people who tend to
forget to turn down the heating syste spend 0.28 standard deviations more on heating than those who do
not forget it. Heating only the rooms that are in use also results in lower heating bill for Spanish families,
which pay 0.23 standard deviations less compared to those constantly hedtingpms. For the other
countries these two variables do not show any significant relationship with the dependent variable.

7.4 Conclusion

In this quantitative analysis our aim was to identify relationships between heating expenses and variables
measuring household income, external conditions that hinder eneffigiency measures, accessing and
ability to use information, environmental attitle and behaviour related to heating energy use, controlling

for technical and socieconomic characteristics.

Our research results show similar results to earlier analysis, revealing that the variables we focused on in our
regression seem to have smalkffect on heating bills than the technical and seemnomic variables that
describe dwelling and household characteristics. House type, house size or house age tend to have an effect
of 0.4-0.5 standard deviations magnitude on standardised heatin¢sbithetimes even more than 1 standard
deviation), while the investigated explanatory variables were associated with the dependent variable having
coefficients of only around 0.18.25 standard deviations. Also, while general household characteristics
showed significant relationship with heating bills in most countries, only some of the investigated
behavioural factors had a significant effect in one or two countries, sometimes with a direction that is difficult

to explain.

According to our results neither @tctive nor subjective incom@e. whether one finds it difficult to live with

their income)plays an important role as a determinant of heating bills. The only exception is Spain, where
rich people tend to spend significantly more on heating, and subjdhcome also influences heating
consumption even among people having similar income level.

We also investigated whether external barriers, such as dependency on the energy consumption of
neighbours affect heating bill. We identified several variablesasndang external barriers, but received
diverse results. We were not able to identify any general patterns based on them in the five countries
analysed.

As regards access to information and the ability to use information, our results show that inforinatrers
play an important role in Spain but also have some effect in Hungary and Germany. We found no proof that
these barriers would affect consumption and energy bills in France or in Ukraine.

We assumed that people who care more for the environmentdtém reduce their energy consumption
resulting in lower heating bills. This hypothesis was partly validated as we identified such a pattern in
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Germany, France and to some extent in the Ukraine. However, no such relationship was identified in Spain
and Hunary.

Finally, we investigated whether daily routines can affect heating costs. The results suggest that in general
these routines do not influence energy consumption significantly, only a slight effect could be detected in
Spain, showing that bad routinean have a negative effect on energy cost savings.

To conclude, we found evidence that factors other than classical household characteristics and basic
socioeconomic variables can influence heating costs to some extent, but the magnitude of their effecss s

to be much smaller and the impacts are very diverse in the different countries, while in some cases do not
result in the expected outcomes. These ambiguous results need further investigation. It is also important to
interpret the results with cautioin Spain and France, as the heating degree days in these countries can vary
substantially, while we could not account for the territorial distribution of households, so that we miss an
important variable that could explain variations in the level of hagbiils.
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costs analysis

Table A 1:Dependent variable

household heating energy

Country
France Germany Hungary Spain Ukraine
Monthly heat cost Mean 97,81 114,92 87,99 63,04 35,94
Minimum ,36 12,50 4,30 2,00 ,20
Maximum 711,32 428,57 1611,19 500,00 231,23
Std Dev 72,19 61,42 94,09 64,97 25,78
Count 1500 711 1022 760 1013
Standardized heat cost Mean -,01 ,00 -,01 ,00 ,00
Minimum -1,34 -1,66 -,88 -,94 -1,35
Maximum 8,38 5,10 15,75 6,73 7,33
Std Dev ,99 1,00 ,97 1,00 ,97
Count 1500 711 1022 760 1013
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Table A 2: Control variables: dwelling characteristics

Country
France Germany Hungary Spain Ukraine
Column Column Column Column Column
Count N % Count N % Count N % Count N % Count N %
Which best | Single detached family 641 | 42,7% 304 | 42,8% 755 | 73,9% 73 9,6% 447 | 44,2%
describes house
your Family house attached 302 20,1% 117 | 16,5% 29 2,8% 132 17,4% 47 4,6%
home? Apartment building with 2 160| 10,7% 112| 15,8% 20 2,0% 355 | 46,7% 41 4,1%
to 5 flats
Apartment building with 397 26,5% 153 21,5% 217 21,2% 200 26,3% 465 46,0%
above 6 flats
NA 0 0,0% 25 3,5% 1 0,1% 0 0,0% 11 1,1%
Constructio | before 1959 342 | 22,8% 130| 18,3% 317 | 31,0% 83| 10,9% 210 | 20,8%
n year of|1960-1979 374 24,9% 205| 28,8% 381| 37,3% 253 | 33,3% 386 | 38,2%
building 1980-1999 335| 22,3%| 195| 27,4%| 228| 22,3%| 222] 29,2%| 291| 28,8%
after 2000 339 22,6% 136 19,1% 37 3,6% 113 14,9% 47 4,6%
NA 110 7,3% 45 6,3% 59 5,8% 89 11,7% 77 7,6%
Size of | below 65 m2 339 22,6% 148 20,8% 245 24,0% 125 16,4% 598 59,1%
dwelling 66-90 m2 393 | 26,2% 190| 26,7% 355| 34,7% 327 | 43,0% 253 | 25,0%
91-120m2 423 | 28,2% 180| 25,3% 352 | 34,4% 184 | 24,2% 102 | 10,1%
above 120 m2 328| 21,9% 168 | 23,6% 65 6,4% 108 | 14,2% 37 3,7%
NA 17 1,1% 25 3,5% 5 0,5% 16 2,1% 21 2,1%
Settlement | big city 516 34,4% 360 | 50,6% 244 | 23,9% 287 | 37,8% 299 | 29,6%
type city 505 33, 7% 170 23,9% 464 45,4% 314 41,3% 370 36,6%
countryside 474 | 31,6% 117 | 16,5% 314 | 30,7% 156 | 20,5% 331| 32,7%
NA 5 0,3% 64 9,0% 0 0,0% 3 0,4% 11 1,1%
Degree of | Any type of insulation 821 54,7% 431| 60,6% 415| 40,6% 152 | 20,0% 252 | 24,9%
insulation No insulation 270 | 18,0% 76| 10,7% 555| 54,3% 449 | 59,1% 685| 67,8%
All 3 types of insulation 53 3,5% 104 14,6% 24 2,3% 9 1,2% 7 0,7%
NA 356 23, 7% 100 14,1% 28 2,7% 150 19,7% 67 6,6%
Dominant electricity 468 | 31,2% 11 1,5% 7 0,7% 390 | 51,3% 12 1,2%
heating district heating 52 3,5% 94| 13,2% 112 11,0% 43 5,7% 365| 36,1%
system natural gas 434 | 28,9% 375| 52,7% 554 | 54,2% 185 | 24,3% 373 | 36,9%
wood 117 7,8% 0 0,0% 263 | 25,7% 8 1,1% 145| 14,3%
coal 1 0,1% 0 0,0% 14 1,4% 2 0,3% 27 2,7%
pellet 40 2,7% 0 0,0% 1 0,1% 1 0,1% 0 0,0%
heating oil 92 6,1% 189 | 26,6% 0 0,0% 30 3,9% 0 0,0%
garbage 2 0,1% 0 0,0% 0 0,0% 0 0,0% 0 0,0%
biomass 3 0,2% 2 0,3% 0 0,0% 0 0,0% 0 0,0%
geothermal/heat pump 67 4,5% 6 0,8% 0 0,0% 1 0,1% 2 0,2%
other 3 0,2% 1 0,1% 0 0,0% 2 0,3% 5 0,5%
mixed 109 7,3% 2 0,3% 64 6,3% 30 3,9% 59 5,8%
NA 112 7,5% 31 4,4% 7 0,7% 68 8,9% 23 2,3%
Ability  to|no 233| 155% 4 0,6% 272 | 26,6% 218 | 28,7% 546 | 54,0%
control yes 1267 | 84,5% 652 91,7% 743 | 72,7% 501| 659% 459 | 45,4%
temp. NA 0 0,0% 55 7,7% 7 0,7% 41 5,4% 6 0,6%
Total 1500 | 100,0% 711| 100,0% | 1022 | 100,0% 760 | 100,0% | 1011 | 100,0%
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Table A 3:Control variables: household characteristics

Country
France Germany Hungary Spain Ukraine
Mean | Min | Max | Mean | Min | Max | Mean | Min | Max | Mean | Min Max | Mean | Min | Max
Household size 3 1 37 2 1 9 2 1 8 3 1 14 3 1 10
Number of people 1 0 16 0 0 2 0 0 2 0 0 3 0 0 4
older than 65in hh
Number of people 1 0 14 0 0 4 0 0 5 0 0 8 1 0 5
younger than 18in hh
France Germany Hungary Spain Ukraine
Column Column Column Column Column
Count N % Count N % Count N % Count N % Count N %
Gender |Male 714 47,6% 334  47,0% 415 40,6% 369 48,6% 388 38,4%)
Female 786 52,4% 377 53,09 607 59,4% 391 51,4% 623 61,6%)
Education [Primary  of 54 3,6% 27| 3,8%) 233 22,8% 233 30,7% 290  2,9%)
lower
Secondary 674 44,9%) 580 81,6% 635 62,1% 310 40,8% 640 63,3%)
University 765 51,0% 74, 10,4% 154 15,1% 211 27,8% 328 32,4%
NA 7 0,5%) 30 4,2%) 0 0,0% 6 0,8% 14 1,4%)
Employ- |employed 855 57,2% 372 55,3% 596 58,4% 395 52,7% 490 49,5%)
ment unemployed 54 3,6%9 39 5,8%) 16 1,6% 700 9,3% 81 8,2%)
status student 110 7,4%) 43 6,4%) 6 0,6% 320  4,3% 32|  3,2%)
pensioner or 475 31,8% 219 32,5% 403 39,5% 252 33,6% 386| 39,0%
inactive
Table A 4:Independent variables related to household income
France Germany Hungary Spain Ukraine
Column N Column Column N Column Column
Count % Count N % Count % Count N % Count [N %
Income 1% quintile 306 20,4% 66| 9,3%) 478] 46,8% 36| 4,7%) 183 18,1%
brackets 2" quintile 285 19,0% 43 6,0% 202 19,8% 203 26,7%) 227  22,5%
3 quintile 302 20,1% 72| 10,1% 64 6,3% 234  30,8%) 154 15,2%)
4" quintile 284 18,9%) 169 23,8% 66| 6,5%) 60| 7,9%) 107 10,6%
5" quintile 157| 10,5%) 178 25,0% 40 3,9% 2 0,3% 122 12,1%
no answer 125 8,3% 131 18,4% 160 15,7%) 198 26,1%) 148 14,6%
NA 41 2,7%) 52| 7,3%) 12 1,2% 27| 3,6% 70 6,9%)
Subjective [live 1011 67,4% 511 71,9% 619 60,6% 552 72,6%) 277 27,4%
perception oflcomfortably
household |or cope on
income income
finds it 457| 30,5%) 169 23,8% 393 38,5% 164 21,6%) 716 70,8%)
difficult on
present
income
doesn't 32 2,1% 31 4,4% 10 1,0% 44 5,8% 18 1,8%
know
Total 1500, 100,0% 711 100,0%) 1022] 100,0%| 760 100,0%) 1011] 100,0%
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Table A 5.Independent variables related to external factors

Country
Variables related to external France Germany Hungary Spain Ukraine
factors Column Column Column Column Column
Count N % Count N % Count N % Count N % Count N %
Energy bill also |no 699 46,6% 110 15,5% 758 74,2% 371 48,8% 360 35,6%
depends on other | yes 225 15,0% 208 29,3% 148 14,5% 278 36,6% 168 16,6%
households' non- 526 35,1% 378 53,2% 112 11,0% 101 13,3% 420 41,5%
consumption applicable
missing 50 3,3% 15 2,1% 4 0,4% 10 1,3% 63 6,2%
Refurbishing our | no 476 31,7% 108 15,2% 701 68,6% 228 30,0% 230 22, 7%
block of flats |yes 277 18,5% 133 18,7% 165 16,1% 237 323 31,9%
needs the [ non- 646 43,1% 364 51,2% 144 14,1% 222 29,2% 389 38,5%
consent and | applicable
financial missing 101 6,7% 106 14,9% 12 1,2% 73 9,6% 69 6,8%
contribution  of
other tenants
The owner and |tenant 521 34,7% 255 35,9% 226 22,1% 163 21,4% 174 17,2%
the tenant of the | owner 879 58,6% 434 61,0% 789 77,2% 584 76,8% 770 76,2%
building is not | missing 100 6,7% 22 3,1% 7 0,7% 13 1,7% 67 6,6%
the same person
Spend a lot of [no 810 54,0% 334 47,0% 647 63,3% 454 59,7% 403 39,9%
time in the | yes 533 35,5% 224 31,5% 353 34,5% 200 26,3% 371 36,7%
dwelling  during | non- 122 81%| 147 20,7% 18 1,8%| 104| 13,7%| 198] 19,6%
daytime applicable
missing 35 2,3% 6 0,8% 4 0,4% 2 0,3% 39 3,9%
| live in an old |no 701 46,7% 216 30,4% 761 74,5% 369 48,6% 319 31,6%
building, in which | yes 260 17,3% 62 8,7% 191 18,7% 117 15,4% 171 16,9%
the non- 424 28,3% 406 57,1% 49 4,8% 207 27,2% 434 42,9%
refurbishment applicable
possibilities  are [ missing 115 7,7% 27 3,8% 21 2,1% 67 8,8% 87 8,6%
limited
Table A 6:Independent variables related to information
Country
Variables related to France Germany Hungary Spain Ukraine
information problems Column Column Column Column Column
Count N % Count N % Count N % Count N % Count N %
Country Country Country Country Country Country
I don’ t|no 832 55,5% 299 42,1% 836 81,8% 392 51,6% 618 61,1%
frequent enough | yes 499 33,3% 344 48,4% 153 15,0% 282 37,1% 222 22,0%
feedback on my | non- 114 7,6% 57 8,0% 21 2,1% 59 7.8%| 145] 14,3%
actual energy | applicable
consumption. missing 55 3,7% 11 1,5% 12 1,2% 27 3,6% 26 2,6%
| cannot calculate | no 612 40,8% 127 17,9% 611 59,8% 248 32,6% 325 32,1%
the payback of |yes 286 19,1% 323 45,4% 350 34,2% 322 42,4% 434 42,9%
my investment non- 377 25,1% 225 31,6% 37 3,6% 99 13,0% 143 14,1%
applicable
missing 225 15,0% 36 5,1% 24 2,3% 91 12,0% 109 10,8%
My energy bill is | no 979 65,3% 182 25,6% 689 67,4% 421 55,4% 606 59,9%
too complicated, | | yes 363 24,2% 457 64,3% 325 31,8% 247 32,5% 249 24,6%
cannot interpret [ non- 115 7,7% 45 6,3% 7 0,7% 68 8,9% 123 12,2%
it. applicable
missing 43 2,9% 27 3,8% 1 0,1% 24 3,2% 33 3,3%
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Table A 7:Independent variables related to environmental attitude

Country
Variables related to France Germany Hungary Spain Ukraine
environmental attitude Column Column Column Column Column
Count N % Count N % Count N % Count N % Count N %
I am not willing to | disagree 1050 70,0% 600 84,4% 886 86,7% 623 82,0% 755 74,7%
do anything for | agree 383 25,5% 98 13,8% 121 11,8% 133 17,5% 158 15,6%
the environment | missing 67 4,5% 13 1,8% 15 1,5% 4 0,5% 98 9,7%
if others don't do
the same
Environmental disagree 924 61,6% 568 79,9% 683 66,8% 530 69,7% 655 64,8%
impacts are | agree 468 31,2% 138 19,4% 309 30,2% 195 25,7% 230 22,7%
frequently missing 108 7,2% 5 0,7% 30 2,9% 35 4,6% 126 12,5%
overstated
I am willing to |disagree 165 11,0% 40 5,6% 182 17,8% 104 13,7% 172 17,0%
make agree 1260 84,0% 666 93,7% 812 79,5% 636 83,7% 694 68,6%
compromises in | missing 75 5,0% 5 0,7% 28 2,7% 20 2,6% 145 14,3%
my current
lifestyle for the
benefit of the
Policies disagree 310 20,7% 160 22,5% 168 16,4% 91 12,0% 117 11,6%
introduced by the | agree 1068 71,2% 538 75,7% 823 80,5% 655 86,2% 812 80,3%
government  to [ missing 122 8,1% 13 1,8% 31 3,0% 14 1,8% 82 8,1%
address
environmental
issues should not
cost me extra
money
| have already |no 487 32,5% 207 29,1% 582 56,9% 309 40,7% 331 32,7%
done what | could | yes 923 61,5% 485 68,2% 427 41,8% 377 49,6% 553 54,7%
do to reduce my [ non- 51 3,4% 2 0,3% 5 0,5% 62 8,2% 68 6,7%
energy bill applicable
missing 39 2,6% 17 2,4% 8 0,8% 12 1,6% 59 5,8%

Table A 8:Independent variables related to energy consumption behavior

Country
Variables related to behaviour France Germany Hungary Spain Ukraine
Column Column Column Column Column
Count N % Count N % Count N % Count N % Count N %

Often forget to [no 1083 72,2% 321 45,1% 863 84,4% 567 74,6% 463 45,8%
turn down the|yes 240 16,0% 166 23,3% 124 12,1% 92 12,1% 228 22,6%
heating non- 149 9,9% 207 29,1% 31 3,0% 96 12,6% 269 26,6%

applicable

missing 28 1,9% 17 2,4% 4 0,4% 5 0,7% 51 5,0%
Tend to postpone | no 992 66,1% 367 51,6% 823 80,5% 569 74,9% 445 44,0%
my saving plans |yes 326 21, 7% 234 32,9% 162 15,9% 101 13,3% 325 32,1%

non- 152 10,1% 87 12,2% 26 2,5% 78 10,3% 172 17,0%

applicable

missing 30 2,0% 23 3,2% 11 1,1% 12 1,6% 69 6,8%
Heating rooms heating all 785 52,3% 422 59,4% 716 70,1% 368 48,4% 737 72,9%

the rooms

heating 715 47,7% 269 37,8% 306 29,9% 392 51,6% 262 25,9%

only the

rooms in

use

NA 0 0,0% 20 2,8% 0 0,0% 0 0,0% 12 1,2%
Total 1500 | 100,0% 711| 100,0% | 1022 100,0% 760| 100,0%| 1011| 100,0%
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included

Table A9:'Regr ession coefficients of other variables not
@) 2 (©) 4) ©)
France Germany| Hungary Spain Ukraine
Attached family house (ref: Single family hous -0.111 -0.231** -0.114 -0.0235 | 0.0953
(0.0847) (0.0971) | (0.130) (0.158) | (0.259)
Apartment 25 flats -0.348*** -0.152 0.206 -0.0640 | -0.128
(0.105) (0.120) (0.303) (0.147) | (0.173)
Apartment 5+ flats -0.367*** -0.162 -0.0807 -0.245 -0.0631
(0.109) (0.130) | (0.0999) | (0.153) | (0.137)
Construction 196€1979 (ref before '60) -0.0220 0.0285 0.0392 -0.0144 | -0.194*
(0.0860) (0.109) | (0.0993) | (0.131) | (0.100)
Construction 1981999 -0.212%** -0.0289 -0.0199 -0.0142 -0.101
(0.0789) (0.115) | (0.0945) | (0.132) | (0.107)
Construction after 2000 -0.175** -0.183 -0.0515 0.193 -0.280
(0.0883) (0.132) (0.117) (0.162) | (0.218)
66-90 m2 (ref: less than 66m?2) 0.166** 0.368*** | 0.193*** | -0.169** | 0.269***
(0.0789) (0.0790) | (0.0741) | (0.0831) | (0.0964)
91-120m?2 0.392*** 0.807*** | 0.352*** 0.0422 | 0.626***
(0.0999) (0.114) (0.124) (0.106) | (0.151)
above 120 m2 0.670*** 1.441** | 0.370*** | 0.456*** | 0.963***
(0.130) (0.150) (0.122) (0.154) | (0.360)
No insulation (ref: some insulation) 0.0243 -0.138 -0.0544 -0.172* | -0.0918
(0.0850) (0.131) | (0.0877) | (0.0934) | (0.0929)
All 3 types of insulation -0.0488 -0.130 0.0532 | 2.109*** | -0.0813
(0.157) (0.0950) | (0.152) (0.639) | (0.217)
houshold size 0.0486 0.165*** | 0.000251 | 0.0796*** | 0.0340
(0.0330) (0.0546) | (0.0285) | (0.0265) | (0.0244)
no. People older than 65 0.0556 0.0441 -0.0609 | -0.00478 | -0.0472
(0.0773) (0.0688) | (0.0543) | (0.0593) | (0.0585)
heating systemDC heating (ref.electricity) 0.0683 0.571* -0.235 0.350** 0.514
(0.187) (0.328) (0.290) (0.151) | (0.319)
heating systemNatural gas -0.197** 0.383 -0.237 0.709*** 0.396
(0.0775) (0.312) (0.272) | (0.0956) | (0.323)
heating systemWood -0.720*** -0.140 -0.311 0.326
(0.134) (0.294) (0.264) | (0.338)
heating systemCoal -2.071*** -0.352 0.568 0.857**
(0.175) (0.322) (0.663) | (0.381)
heating systerPellet -0.832%** 0.428 -0.338
(0.145) (0.393) (0.330)
heating systemOil 0.179 0.465 0.0100
(0.130) (0.326) (0.129)
heatingsystem Other bio -0.510 -1.626***
(0.418) (0.416)
heating systemGeothermal -0.391*** 0.354 -0.00858 | 0.742
(0.134) (0.427) (0.230) | (0.451)
heating systemOther 0.0506 0.310 0.144 0.0529
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(0.304) (0.330) (0.208) | (0.434)
heating system Mixed -0.140 -0.271 0.266 0.291* 0.373
(0.148) (0.327) (0.400) (0.149) | (0.350)
able to control temperature 0.212* 1.201* -0.186 0.143* -0.0598
(0.113) (0.472) (0.154) | (0.0808) | (0.0817)
secondary school (ref:primary) 0.0406 -0.141 0.0474 0.0483 0.0669
(0.145) (0.216) | (0.111) | (0.0911) | (0.172)
university -0.0168 -0.161 -0.0303 0.144 0.204
(0.148) (0.221) (0.134) (0.109) | (0.184)
unemployed (ref: employed) -0.106 0.0830 | -0.521** -0.109 -0.193
(0.280) (0.142) (0.211) (0.138) | (0.129)
student -0.0672 0.0990 0.171 0.0212 -0.260
(0.153) (0.181) (0.188) (0.219) | (0.172)
pensioner & other passive -0.0382 -0.0377 -0.150 0.0313 | -0.00452
(0.0804) (0.105) (0.122) (0.113) | (0.0937)
female -0.0426 -0.0310 0.0260 -0.0709 0.0901
(0.0579) (0.0655) | (0.0620) | (0.0664) | (0.0674)
age 0.00494* |-0.000428| -3.11e5 | 0.00272 | -0.00157
(0.00260) | (0.00310)| (2.47e05) | (0.00341)| (0.00288)
city (ref: big city) -0.0428 0.0231 0.0155 -0.141 | 0.00465
(0.0672) | (0.0749) | (0.0604) | (0.0876) | (0.0945)
countryside 0.0746 0.294*** 0.101 -0.249** -0.116
(0.0891) (0.104) | (0.109) | (0.121) | (0.129)
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