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5 Household energy expenditure

Energy costs in this report are basically defined as the amount of energy consumed, expressed
in energy units (e.g. per kwh), multiplied by the actually paid energy unit price (e.g.:
€cent/kWh). In this chapter of the report we are going to focus on the household energy
expenditure excluding transport (expenditure in motor fuels) and the impact of such energy
costs on the budget of the households, otherwise saying we look at the affordability aspect of
energy costs® in the case of households.

Energy consumption and energy costs in households depend on several factors. Energy prices
fundamentally impact energy expenditures and may also give incentives to the households in
order to find solutions to reduce their energy bills, for example by improving energy
efficiency via refurbishment of the building they live in or by purchasing more energy
efficient household appliances. Improving energy efficiency has also beneficial repercussion
on household energy expenditures. However, decreasing energy consumption over time does
not necessarily mean improving energy efficiency; the decrease in energy use in the
households often indicates financial constraints and inability to pay for sufficient energy
consumption, enabling comfortable living conditions.

Energy consumption, especially heating and cooling related consumption can largely depend
on the climate conditions of a given country that varies across the EU Member States. Of
course, the aforementioned energy efficiency factor, regarding the building stock, the fuel
type and the household appliances used for heating and cooking, can largely mitigate the
impact of the climate and can largely influence household energy expenditures.

The income of households also appears to be an important factor in determining how much
burden it does imply on households to pay their energy bills, or otherwise saying, how
affordable it is for the households to sufficiently consume energy products to ensure
comfortable living conditions.

In this chapter an analysis is provided on how household energy expenditures evolved over
the last decade (between 2004 and 2014) and how different Member States energy related
household expenditures compare to each other and to the EU average. There are twenty-eight
Member states in the EU, facing different retail energy prices, climate conditions, energy
intensity of their homes and different income levels.

As a novelty of the current report, the analysis on energy expenditure has been enhanced with
differentiation between households in different income quintiles (low income, middle income,
etc.) in most of the EU Member States. Energy related expenditures are compared to both the
disposable income and the total consumption expenditure of households in order to provide
information on how different income levels may influence energy affordability.

There are five different energy products taken into account for analysing energy related
expenditure of households?: electricity, gas, liquid fuels (mainly heating oil), solid fuels and

! In this chapter energy costs are defined as domestic energy services such as heating, cooling, lighting, water
heating, cooking and electrical appliances. Unless otherwise stated, energy costs exclude energy consumption in
transport, however, in a subchapter estimation is also made on transport related household energy expenditures.
2 Following the logic of the Classification of Individual Consumption According to Purpose - COICOP
nomenclature, used in household budget statistics (HBS)
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heat energy (primarily meaning district heating). The primary data source for the analysis is
an ad-hoc data collection® from the National Statistical Institutes of the Member States, based
on standard questionnaires and classification used by Eurostat for the Household Budget
Survey (HBS).

HBS data have also been complemented by the preliminary results of a new data collection on
the final household energy consumption data, showing the use of energy by purposes (e.g.:
lighting, heating, cooking, etc.) and by the aforementioned five energy products. Further data
on households' energy consumption and efficiency have been taken from the ODYSSEE-
MURE database®. On case study basis data on energy consumption is also included from the
report® done by the external contractor, providing input for the current chapter.

Besides presenting the evolution of household expenditures on energy, it is also important to
provide information on how the underlying factors, for example, energy prices, household
income and the quantity of energy consumed change over time; an estimation method
developed by the contractor provides information in each Member State for different energy
products.

The impact of energy policy measures (e.g.: renewable surcharges, energy efficiency
subsidies, other policy measures, etc.) on the expenditure of households has also been
analysed in details, given that energy expenditure of households has been increasingly
impacted by these policy measures over the last few years in many EU member States.

A short analysis has been provided on estimated energy related transport expenditures (mainly
fuels and lubricants for personal transport vehicles). Finally, as an Annex to this chapter, there
is a chart for each Member States, showing the share of energy products (excluding transport
fuels) in total household expenditures in the five different income quintiles for the most recent
period with available data and for periods of five and ten years earlier.

Main findings

e In 2014 households spent almost 6% of their total expenditure on energy products in the
EU on average, ranging from 3% in Malta to 14.5% in Slovakia. The share of energy
expenditure within housing costs was generally higher in Member States with lower
overall purchasing power. Housing costs is an important part of the total household
expenditure in almost all Member States, besides services and food products.

e Although households with higher income tend to spend more on energy products, if we
look at the share of energy in total household expenditures in different income quintiles
we see an inversely proportional relation between the share of energy expenditure and
income level; implying that households with low income spend proportionally more on
energy products than the average. This gives a good reason to focus our attention on low
and middle income households while analysing expenditures on energy from affordability
aspect.

e The importance of energy products measurably increased in the total consumption
expenditure of households in the EU: on average, the share of energy rose from 5.7% to

® Directorate General for Energy and Eurostat have implemented together this data collection and validation, at
the beginning of 2016
* http://www.odyssee-mure.eu/
> Energy prices and costs in the EU, 2016. (report prepared by Ecofys for the European Commission)
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8.6% in the total household expenditure in the lowest income quintile between 2004 and
2014, resulting in a nearly 3 percentage point increase within a decade.

In 2014 the share of energy in total household expenditure in the lowest income quintile
(8.6%) was significantly higher® than the share of energy for the entirety of households
on EU average (5.8%). In 2004 this difference was smaller (5.7% for households with
low income vs. 4.1% for households as a whole).

Most of this increase was due to electricity and gas. On EU average, in 2014 households
in the lowest income quintile spent 160€ more on electricity and 140€ more on natural
gas than in 2004. The overall EU average expenditure on energy products per household
rose from 625€ to 960€ during the same period, implying a 24% increase in real terms
after correcting by the inflation’.

In 2014 there was an almost eightfold difference across the EU Member States in average
annual household expenditure on energy products in the lowest income quintile: while in
Romania households with low income spent 294€ on energy, in Denmark energy related
spending s amounted to 2,320€. In Sweden and Finland households spent less than 4% of
their total expenditure on energy, while in Slovakia this share was more than 21%.

After purchasing power correction, eliminating the differences in household incomes
across the EU, the difference in energy expenditures was still more than threefold in 2014
in the lowest income quintile. Households spent the largest part of their energy bills on
electricity, followed by natural gas. In some Member States district heating® or heating
0il° (liquid fuels) had of particular importance.

Households with middle income have not been as strongly impacted by the increase in
energy costs as households with low income. On EU average the total energy costs went
up between 2004 and 2014 from 885€ to 1,295€, implying an 18% increase after
correcting by the inflation. Expressed as percentage of total consumption expenditure, the
share of energy rose from 4.3% to 6.2% in the same period.

Increasing electricity costs added 150€ to the energy bill of households with middle
income while in the case of gas the additional expenditure was 190€, implying that
energy costs other than electricity and gas practically remained the same in this period.

Comparing energy expenditures to disposable income besides the total consumption
expenditure reveals important differences both across Member States and different
income quintiles. In the lowest income quintile the share of energy expenditures in
disposable income went up from 7.8% to 12% between 2004 and 2014, while in the same
time the share of energy in households with middle disposable income went up from
4.3% to 6.2%.

The share of energy expenditure in the disposable income shows a higher dispersion both
across income quintiles and Member States than the share of energy within the total
household expenditure. It seems that in the lowest income quintile disposable income is

® Energy expenditure shares for households in the lowest income quintile might be underestimated if we take into
account that many of these households does not have sufficient financial means to heat their homes to an
adequately warm level

’ The overall EU inflation rate (measured by the Harmonised Index of Consumer Prices — HICP) was 23.6%
between 2004 and 2014

& For example: Denmark, Slovakia, Estonia, Latvia and Lithuania

° For example: Belgium, Luxembourg, Slovenia, Greece, Ireland
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underestimated by household budget statistics, as some elements, such as social transfers,
debt, etc. are not included in disposable income. In the case of households with middle
and higher income these elements have less important role.

e |t seems that in some Member States households reacted on increasing energy prices and
costs by reducing their energy consumption. In many cases reduction in energy
consumption was the result of improving residential energy efficiency. On the other hand,
in some countries purchasing power constraints might rather be suspected behind
dramatic decreases in energy consumption.

e Contrarily to household energy use in basic housing activities, (e.g.: heating, cooking,
lighting, etc.) energy expenditures related to transport activities (e.g.: purchase of fuels
for personal vehicles) are proportionally higher in the case of households with high
income than for households with lower purchasing power. Consequently, energy
expenditures related to transport activities are normally not taken into account for energy
affordability considerations.

5.1 Energy products in household budgets

In order to assess the importance of energy products in household expenditures in different
EU Member States, it is useful to look at how the share of energy compares to expenditures
related to the consumption of other goods and services, such as food, services, housing,
transport (which includes expenditure in transport fuels), etc.

Figure 146 shows the decomposition of consumption expenditure of households in 2014in the
EU Member States, ranking them in descending order according to the share of energy in their
total expenditures.

Looking at energy expenditures in each country, households in Slovakia spent proportionally
the most on energy products (14.5% of their total expenditures), while households in Malta
spent only 3% of their total budget. On EU average, households spent almost 6% of their total
expenditure on energy products in 2014.

The share of energy related expenditures were higher in Member States with lower GDP per
capita (mainly Central and Eastern European countries), while housing related expenditures®
were generally higher and energy expenditures were lower than the EU average in Member
States having higher GDP per capita. Services, and food and non-alcoholic beverages had the
two biggest shares in household's expenditures in almost all Member States in 2014 (food
products had higher shares in countries with lower purchasing power per capita, while in the
case of services it was the other way around). Transport related energy expenditures (mainly
motor fuels) were also significant in most of the Member States; ranging between 6%
measured in Romania and 17% in France, if expressed as the share of total consumption
expenditure.

91t is important to recall that HBS data are not fully harmonised at EU level, implying that numbers are not
always fully comparable across countries, even if the same nomenclature (COICOP) used for the data collection.
For example, the distinction between housing and energy products is not the same across different countries,
making sometimes the comparison on related expenditures difficult.
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Figure 146 - Shares of consumer goods groups in household expenditure in Member
States, 2014
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations.

After looking the overall picture on consumption of goods and services in the household
sector, from this point the analysis will concentrate on household expenditures on energy
products. Given that all of the twenty-eight EU Member States have submitted detailed data
on the final household consumption expenditures in the five different income quintiles for the
last ten years, we have detailed data on how much households spent on energy and on other
products as well. Each income quintile represents 20% of the population regarding the income
of households; hereinafter the lowest income quintile is called Quintile 1, while the highest is
Quintile 5. Households in different quintiles, representing different purchasing power,
normally spend different shares of their financial resources on energy products, as Figure 147
shows. As it is presented on this chart, there were significant differences across EU Member
States in spending on energy products in 2014 in all income quintiles (showing five-to-eight-
fold differences between Bulgaria and Romania on the low end of the scale and Luxembourg,
Denmark on the high end). Spending on energy products tends to increase with income,
implying that households in higher income quintiles spend more on energy products.
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Figure 147 Households energy expenditures in Member States across income quintiles,
2014
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Note: Expenditure data on the chart must be read in cumulative way; e.g.: expenditure in the third quintile is the sum of the first three bars
from the bottom in each country. Total stands for the average of all households.

However, if we look at the share of energy products within the total household expenditure,
also showing significant differences in all income quintiles across EU Member States, we can
see that the share of total expenditure on energy products is inversely proportional with
income, implying that poorer and middle-income households spend proportionally more on
energy products than households with high income, as Figure 148 shows.

This fact has important social implications, as sudden increase in energy costs may impact
more intensively households having low income. Subsequently, in the remaining part of this
chapter the analysis on energy expenditures will mainly focus on households with low and
middle income.

Figure 148 - Energy products share in the total households consumption by income
quintile (2014)
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NoOte: Total stands for the average of all households.

5.1.1 Energy expenditure in households with low income

As Figure 149 shows, the importance of energy products (their share in the total household
consumption expenditure) increased measurably in the case of households being in the lowest
income quintile between 2004 and 2014: the share of energy went up from 5.7% to 8.6% in
the EU™* over this ten year period. This increase was predominantly due to the rising share of
electricity and natural gas, while the other three components remained more or less stable. If
consumption expenditures are expressed as the share of disposable income'?, the share of
energy rose from 7.8% to 12% between 2004 and 2014.

Over the ten year period represented on Figure 148 the average EU household expenditure on
energy products rose from 625€ to 960€, representing a bigger increase than the overall
inflation in the EU-28 (23.6%, as measured by the Harmonised Index of Consumer Prices —
HICP) in the same period.

While in 2004 household expenditure on electricity was 300€ in the lowest income quintile
on EU average, in 2014 it reached 460€. The same data for expenditure on natural gas: 200€
in 2004 and 340€ in 2014. Expenditures related to the other three energy products presented
on the charts altogether did not show significant changes over this ten year period.

Figure 149 — Households in the lowest quintile - EU average energy expenditure (€) and
share of total household expenditure over time

1 It is important to note that there are missing countries in each year from the EU sample, as Household Budget
Survey data collection are not harmonised across Member States and hence the EU average represents an
average of the actually available data. Therefore changes in the EU average from one year to another might also
represent changes in composition of countries.
12 It must be noted that there is a risk that Household Budget Statistics underestimates disposable income of
households, especially in the lowest income quintile. See more on the caveats of HBS in subchapter ' Comparing
energy expenditures to total household consumption vs. disposable income'
3 Comparing average expenditures over consecutive years might be biased by the composition effect mentioned
in the previous footnote at the computation of the EU average
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Besides analysing the evolution of energy related expenditures over time, it is also important
to provide a cross-country analysis, revealing the differences in the structure of energy related
expenditures across EU Member States. Figure 150 shows the average amount spent on
electricity, gas, liquid fuels, solid fuels and heat energy in each EU Member State in 2014 in
the lowest income quintile of households. Diamonds in the chart show the share of energy in
the total household consumption expenditure in each country (on the right hand scale).

Figure 150 - Households with the lowest income - Energy expenditures (€) and share of
energy in total consumption, by EU Member State (2014)
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations. No
quintile data for Croatia.

On EU average, households being in the lowest income quintile spent 960 € on energy
products in 2014, however, this average masks significant differences across Member States:
160



While in Romania the average energy expenditure was below 300€, in Denmark it exceeded
2,300€, providing for a more than eightfold difference in energy related spending across the
EU.

However, while in Romania this amount of 300€ represented 15% of the total household
expenditure in 2014 in the lowest income quintile, the amount paid in Denmark (2,320€)
represented only 5.6%. Energy expenditures expressed in euros were normally lower than the
EU average in the Central and Eastern European countries* (with the exception of Slovakia,
the Czech Republic, and Slovenia), as well as in Finland, Sweden, Greece and Spain, while in
the other Member States households spent more on energy than the EU average.

Looking at the share of energy expenditures in the total consumption expenditure, households
in the Central Eastern European countries, the UK and Denmark spent proportionally more on
energy than the EU average in 2014 (8.6%), while German households spent nearly the same
share of household's expenditure on energy as the EU average. In the EU households spent the
lowest share of their consumption expenditure on energy in Malta, Finland and Sweden
(below 4%), while in Slovakia this share was the highest (almost 22%).

In the overall majority of the EU Member States electricity had the highest share in energy
expenditures in 2014, followed by natural gas. In the Netherlands however, the most
important energy product in household expenditure was natural gas. In this country there is a
specific item (reimbursement of energy taxes, amounting to 386€ in recent years), having a
decreasing impact on the overall energy bills for all households.

Liquid fuels (mainly heating oil) has significant share in some countries (Luxembourg,
Belgium, Slovenia and Greece). In Bulgaria, Estonia, Hungary, Latvia, Poland, and Romania
solid fuels (mainly coal and wood) also has a measurable share. In these countries the share of
solid fuels has been significantly higher in households with low income than in households
with middle and higher income, which may point to the lack of infrastructure to connect some
of these households to the electricity and gas grids or to the cost advantages of solid fuels to
other alternatives (e.g.: heating oil).

Heat energy is especially important in Denmark, where significant investments in the heating
sector have made heat as primary source within energy-related expenditures of households,
outnumbering even electricity. Heat energy (mainly in the form of district heating in practice)
also has an important share in the Baltic States™, Slovakia, Germany, Czech Republic,
Austria and Finland.

The next map shows the numbers of Figure 150 on energy expenditure and share of energy in
total consumption expenditure in 2014, for households with the lowest income.

14 poland, Czech Republic, Slovakia, Hungary, Slovenia, Croatia, Romania, Bulgaria, Estonia, Latvia, Lithuania
15 Estonia, Latvia and Lithuania
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Figure 151 — Households with lowest income — Map with Energy expenditures and the share of
energy in total consumption in EU Member States in 2014
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As Figure 152 shows, purchasing power parity correction significantly changes the country
ranking order of expenditures on energy, providing for a better picture on how household
incomes in different countries impact the share of energy within the total household
expenditure. The dispersion of average energy expenditure across the EU was lower than
before purchasing power correction (in 2014 households in the Czech Republic spent three
and a half times more on energy than in Sweden calculated on purchasing power parity, as
opposed to the aforementioned eightfold difference between Denmark and Romania before
purchasing power parity correction).

Figure 152 - Households with the lowest income - Energy expenditures and the share of energy
in total consumption in EU Member States (actually paid PPS EUR, 2014)
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations. No
quintile data for Croatia.
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5.1.2 Energy expenditure in households with middle income

After analysing energy expenditures of households having the lowest income, the next step is
to take a look at households with middle income, which practically means the third income
quintile (40% of the total population has lower income and 40% of the total population has
higher income than households in the middle income quintile).

As Figure 153 shows, the evolution of both household energy expenditure and its share in total
consumption expenditure on EU average basically followed the same pattern in the case of households
with middle income as it was presented before for households with low income.

However, the rise in energy expenditure was less steep: between 2004 and 2014 the average household
expenditure rose from 885€ to 1,295€, or, expressed as a share of total expenditure, from 4.3% to
6.2%. This can be interpreted as increasing energy costs had weaker impact on households with
middle income than on households with low income. Expressed in real terms (after correcting by
inflation) energy costs went up by 18% for households with middle income during this ten year period.
Increasing electricity costs added 150€ to the energy bill of households with middle income while in
the case of gas this additional amount was 190€, implying that energy costs other than electricity and
gas slightly decreased in this period.

Figure 153- Households in the middle income quintile - EU average energy related
expenditure in euros and in the percentage of total expenditure.
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A significant, fivefold difference in energy expenditures exists across the EU Member States
in the case of households with middle income. As Figure 154 shows, in 2014 the EU average
household energy expenditure was 1,295€, representing 6.2% of the total consumption
expenditure. In Bulgaria the annual expenditure amounted to 530€ (13.2% of the total
consumption expenditure) while in Denmark it was 3,360€ (though this amounted only to
7.9% of the total consumption expenditure). Households in Malta, Sweden and Cyprus spent
less than 4% of their total expenditure on energy, while in Hungary and Slovakia this share
was around 15%.

Similarly to the households with lowest income, middle-income households also spent the
biggest part of their energy bills on electricity in most of the EU Member States. Households
with middle income however, spent more on natural gas in Italy and the UK, on liquid fuels in
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Slovenia and Greece and on heat energy in Denmark than households with low income in
these countries in 2014.

Figure 154 - Households with middle income - Energy expenditures and the share of
energy in total consumption in EU Member States (actually paid EUR, 2014)
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations. In
the lack of quintile data, number for Croatia represents the national average of households as a whole

The same numbers in map format (see next figure)
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Figure 155 - Households with middle income — Map with Energy expenditures and the
share of energy in total consumption in EU Member States in 2014.
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Purchasing power correction, as it is shown on Figure 156 reduces the difference in
household energy expenditures across the EU to a factor of 3.

Figure 156 - Households with middle income - Energy expenditures and the share of
energy in total consumption in EU Member States (PPS EUR, 2014)
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations. In
the lack of quintile data, number for Croatia represents the national average of households as a whole.

5.1.3 Energy expenditures in household consumption and
disposable income

If household energy expenditure is also compared to disposable income besides the total
consumption expenditure, important differences can be discovered in some Member States
regarding how incomes and expenditures relate to each other and how does this difference
might impact energy affordability.

As Figure 157 shows, in the case of households in the lowest income quintile the share of
energy expenditure in the disposable income is higher in most of the Member States than its
share in total consumption expenditure. While the share of energy in total expenditure was
8.6% on EU average in 2014, comparing to the disposable income it was higher, 12%. In
Spain, Greece, Estonia and Slovenia the difference between the two shares was more than 5
percentage points in recent years, revealing that in these countries the disposable income
might be underestimated in the Household Budget Statistics'® and there are some factors that
might confirm the divergence with total household expenditure, namely:

'® Household Budget Statistics primarily concentrate on the structure of household expenditures and statistics on
disposable income is not the key focus of the data collection, it is only an auxiliary indicator in HBS.
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e The lowest income group might also include households with negative income (e.g.
self-employed people) in some Member States.

e The lowest income group might also consist of households whose consumption is
mainly financed by wealth components (savings), for example pensioners.

e Consumption can be financed by loans (not included in disposable income)
e Consumption can be also financed by income from undeclared work.

e Finally, in some countries, the share of the so-called owner occupied dwellings (share
of households being owner of apartments and flats they live in) is substantial and the
underlying imputed rental (a non-monetary item estimating the amount of rent that
would be paid if the given household were not the owner of the residence) can be a
significant item in the total household expenditure. Consequently, the share of energy
is underestimated in the total monetary consumption expenditure, implying that from
affordability aspect the energy share within the disposable income might be closer to
the reality.

The difference between disposable income and total expenditure also reveals the role of social
transfers in the lowest income quintile, implying that any reduction in social transfers (for
example in order to help to restore the balance of national budgets) might have significantly
impact the energy affordability of households with low income.

In the case of households with middle income (third quintile) the difference between the share
of energy expenditures in the total consumption expenditure and in the disposable income
seems to be less important, as Figure 158 shows. In contrast to low income households, the
share of energy is lower in the disposable income, showing that middle income households
can still manage saving a part of their incomes and need less social transfers to cover their
indispensable consumption expenditures, such as energy.

Figure 157 - Households in the lowest income - Share of energy expenditures in the total
consumption and disposable income of, 2014
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quintile data for Croatia.

Figure 158 - Households with the middle income - Share of energy expenditures in the
total consumption and disposable income in 2014

169



18.0%

16.0%
*

14.0% s ®

o2 ®
12.0% s ] ® o —

¢ * e
10.0% ®
¢ @
8.0% ® *
*
6.0% @ .—’ & L e o @
° 000 °o®
4.0% "_‘_._.
]

2.0%
0.0%

T —T T — T T —T T — T T —T T — T —T T T — 1
MT CY SE FI ES LU FR AT IT NL BE UK IE PT GR DE DK HR EE Sl LV CZ BG PL RO LT SK HU
+Energy share in consumption expenditure ®Energy share in disposable income

Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations. In
the lack of quintile data, number for Croatia represents the national average of households as a whole.

5.1.4 Change in energy expenditures in the Member States
(2004-2014)

The next chart (Figure 159) shows how the share of energy in the final household
consumption expenditure changed between 2004 and 2014"". The red bars represent the share
of energy in the first income quintile (households with the lowest income — 1%, on the left),
while the green bars represents households with middle income (third quintile — 3", on the
right) in each Member State. In most of the Member States the relative share of energy in the
final household expenditure grew measurably; significant decreases in both observed quintiles
could only be observed in Slovakia®®, where the share of energy in household expenditure still
represented the highest across the EU in 2014.

In most of the presented countries the share of energy in the total expenditure grew faster in
the first income quintile than in the third quintile, implying that increasing energy costs
impacted poorer households more significantly than those with middle income.

" Due to unavailability of data in few Member States in 2014, the year used for comparison might change across
countries (e.g.: 2012, 2013, etc.), however, in most cases the timespan used for depicting the evolution of the
share of energy is ten years.
18 In Slovakia, due to the improving purchasing power, total household consumption expenditure grew much
faster than expenditure on energy products, resulting in a decreasing share of energy within total consumption
expenditure between 2004 and2014
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Figure 159 — Households with lowest income (1% quintile) vs Households with middle
income (3" quintile) - Share of energy in household expenditure over the last decade
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations

On Figure 160 changes in energy expenditures can be followed, measured in euros between
2004 and 2014. Expenditures for households being in the lowest income quintile increased by
the most in the United Kingdom, Slovenia, Portugal and Denmark, by more than 500€ in each
case. On the other hand, energy expenditures for the poorest households increased by less
than 100€ in Slovakia, Hungary and Luxembourg between 2004 and 2014, As it was
mentioned before, the share of energy in the total household expenditure increased faster for
households in the lowest income quintile than for households with middle income. Looking at
the absolute expenditures, this was the other way around, nevertheless, bigger increases in
energy expenditures in households with middle income was overcompensated by increasing
purchasing power and total consumption expenditure, leading to proportionally lower increase
in energy expenditures than in the case of the poorest households.

19 Looking at the increase in expenditures between two time periods (see the previous footnote as well) it has to
be borne in mind that changes expressed in euros might be significantly impacted by changes in currency
conversion rates for countries outside the-eurozone.
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Figure 160 - Households with lowest income (1% quintile) vs Households with middle
income (3" quintile) - Expenditure on energy in € over the last decade
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations

5.2 Share of energy in the household expenditure by income and
region

The following charts show the share of energy in final household consumption expenditure in
the five different income quintiles in most of the EU Member States. In order to be able to
present all available information, a regional approach has been followed, also enabling
comparisons for the Member States with their neighbouring peers®.

As the next chart (Figure 161) shows®!, these six North Western European countries spent
slightly less than the EU average on energy products in the most recent years. In the lowest
income quintile households spent 5-8% of their total expenditure on energy, while in the
highest income quintile this share varied between 3% and 5%. In these countries households
have high household expenditures in EU comparison and this must be a principal reason why
the share of energy is less than the EU average.

2 In Annex | a comparison of the timely evolution of share of energy in total consumption in each the five
quintiles can be found for each EU Member States
21 In this chapter figures always show the most recent available data for each country. As the reporting periods
for Household Budget Surveys are not harmonised across the EU countries, data might stem from different
years.
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Figure 161 - Germany, France, Belgium, Netherlands and Luxembourg - Share of
energy in final household consumption expenditure per income quintiles
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In the South European countries presented on Figure 162 the share of energy within total
household expenditures was also lower than the EU average during the last few years, though
the dispersion in shares of energy within the total expenditure in different countries was quite
significant®>. Given the favourable climate conditions, heating needs are lower in these
countries compared to other regions of Europe; this might also contribute to lower than EU
average shares on energy within the total household expenditure.

Figure 162 — South European countries (Spain, Portugal, Italy, Greece, Malta and Cyprus) -
Share of energy in final household consumption expenditure in different income quintiles
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2 1t is worth noting here that the curves for different countries represent substantially different time periods,
pending on the last available data, which makes cross country comparisons less reliable.
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Although retail energy prices in the four Central and Eastern European countries presented on
the next chart (Figure 163) were comparable or were even below the EU average in 2014, the
share of energy in total household expenditures were higher than the EU average, ranging
from 12% to 21% in the lowest income quintile, while in the highest income quintile it varied
between 10% and 13%. Higher-than-EU average share of energy in the total household
expenditure reflects the relatively low purchasing power and total consumption expenditure in
these countries and might hint on the potential of improvements in energy efficiency of
residential buildings.

Figure 163 - Poland, Czech Republic, Slovakia and Hungary - Share of energy in final
household consumption expenditure in different income quintiles

25.0%

20.0% K\

15.0% \1\

==
10.0%
5.0%
0.0% ' ' r r
1 2 3 4 5
Quintile
=W=C7 - 2014 HU - 2014 — P - 2014 == SR - 2014

Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations

In the United Kingdom the share of energy in total household expenditures in the lowest
income quintile was above 10% in 2014, while in Ireland this share was 8%. In the highest
income quintile the share of energy in total expenditures was around 4% in both countries. It
must be noted that energy products (especially electricity) are relatively expensive in these
two countries in EU comparison; this might contribute to significant shares of energy within
total household expenditures, especially in the case of households with low income.
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Figure 164 - United Kingdom and Ireland - Share of energy in final household consumption
expenditure in different income quintiles
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In Sweden and Finland, though climate conditions imply significant heating needs in EU
comparison, the share of energy in total household expenditures are among the lowest in the
EU, reflecting high purchasing power and consumption expenditures of households in the two
countries and high energy efficiency standards of residential buildings. Low retail electricity
prices in EU comparison also contribute to low energy expenditures in these two countries as
electricity makes up the bulk of energy expenditures.

In contrast, the share of energy expenditures in the three Baltic States, where purchasing
power is low in EU comparison, is significantly higher than in Sweden and Finland, in spite
of the similar climate conditions and low retail electricity and gas prices in EU comparison.

In Denmark, primarily owing to high domestic energy prices, the importance of energy in
total household expenditures is higher than in Sweden and Finland.

Figure 165 - Nordic and Baltic countries: Sweden, Finland, Denmark, Estonia, Latvia,
Lithuania - Share of energy in final household consumption expenditure in different income
quintiles
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations

In Bulgaria, Croatia, Romania, and Slovenia the share of energy expenditures was higher than
the EU average during the last few years, primarily owing to low purchasing power and
consumption expenditure of households and low energy efficiency of residential buildings, in
spite of having low retail energy prices in these four countries in EU comparison. In the case
of Croatia we only have data on the share of energy in the total expenditure of households as a
whole, without having information on different income quintiles.

Figure 166 - South East Europe: Croatia, Slovenia, Romania and Bulgaria - Share of energy in
final household consumption expenditure in different income quintiles
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The charts presented above reflect different climate conditions, energy prices, incomes and
purchasing power and different energy efficiency of residential buildings across the EU
Member States. As climate conditions are given and energy prices are in many cases depend
on external factors in most of the EU Member States (though the implementation of the
internal energy market should lead to more competition and better infrastructure, having
beneficial impacts on energy prices), the key factors for enhancing energy affordability are to
improve energy efficiency of buildings and household appliances and to increase the income
and purchasing power of households on the longer run.

5.3 Decomposition of changes in the energy expenditure — (prices,
consumption and income effects)

It is possible to analyse in each country the impact of changes in energy prices, the amount of
energy consumed and household incomes for a given period in order to identify the main
driving factors behind the evolution of household expenditures on energy products. In the
aforementioned report on Energy prices and costs in the EU method is applied that enables a
pure decomposition of both the change in energy expenditures expressed in euros and the
change in energy expenditures as a share of household income. The estimation has been
provided for the 2008-2013 period for the household sector as a whole (without details on
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income quintiles) for electricity, gas, heating oil, coal and wood products. As in most EU
Member States the bulk of household energy expenditures are related to electricity and gas, in
the following the results on these two energy products are analysed in details®.

Figure 167 shows the decomposition of the changes in expenditures for electricity between
2008 and 2013 for the EU Member States. For example, an increase in the price of electricity
(holding electricity consumption constant) increases the electricity expenditure share as
reflected by a positive bar in Figure 167.

Figure 167 — Decomposition of household expenditures on electricity— changes between
2008 and 2013
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Source: Ecofys report on energy prices and costs in the EU, 2016

The net effect on total energy expenditures is the sum of both bars. For example, if a positive
price effect exceeds a negative quantity effect, total expenditures increase. The key insights
from the decomposition are:

e Price effect: for almost all countries the electricity price increased between 2008 and
2013, thus leading to an increase in the electricity expenditures, but the magnitude of the
price effects differs across countries, and was particularly strong (in absolute terms) in
Cyprus, Germany, Spain, Finland, France, Greece and Sweden. Only minor price effects
could be observed for Belgium, Bulgaria or Poland, for example.

e Demand effect: the direction of effect is more heterogeneous than for the price effect; for
most countries this effect is somewhat smaller in magnitude than the price effect; in most
countries the demand effect is negative, i.e. electricity consumption has decreased after
2008. The largest decreases, in absolute terms, are observed in Cyprus, Ireland and
Croatia.

The net effect in most countries is positive, i.e. total expenditures increased over time. The
numbers can be interpreted as real average changes in the household expenditures on
electricity. Exceptions, in which expenditures decreased, in absolute terms, substantially are
Cyprus, where the negative demand effect was stronger than the positive price effect, and
Hungary, where price and quantity effects were negative.

2 For the other mentioned fuels see the results in the Ecofys report: Energy prices and costs in the EU, 2016.
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Figure 168 shows the decomposition of the changes in expenditures for natural gas for 2013
compared to 2008 for those EU Member States where data were available. The key insights

are:

Price effect: in all countries with the exception of Germany and Hungary, the gas price
increased between 2008 and 2013, thus leading to an increase in the expenditures for gas
consumption, but the magnitude of the price effects differs across countries, and was
strongest (in absolute values) in the United Kingdom, Italy, and the Netherlands,
reflecting the relatively large share of natural gas in total household energy consumption
in these countries. Relatively small price effects could be observed for Belgium, Bulgaria,
Slovenia, or Denmark.

Demand effect: the direction of the demand effect is more heterogeneous than for the
price effect; a few countries — including Austria, Belgium, or Poland - exhibit small
positive effects, i.e. increases in gas consumption; but most countries saw gas
consumption decline, with the strongest negative effects occurring in Lithuania, Hungary,
and the United Kingdom.

Since the positive price effect tends to dominate in countries where the quantity effect
was negative, expenditures for gas increased in most countries. In Lithuania, the negative
quantity effect dominated the positive price effect, leading to lower gas expenditures.
Conversely, in Germany, the negative price effect dominated the positive demand effect,
thus leading to lower gas expenditures in 2013 compared to the base year.

Figure 168 - Decomposition of household expenditures on natural gas— changes between
2008 and 2013
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Source: Ecofys report on energy prices and costs in the EU, 2016

As the share of energy expenditure in the income of households can be considered as an
indicator for energy affordability, analysing the effects of changes in the individual factors on

this

share provides insights into what is actually driving observed changes in the share of

energy expenditures within the income. For example, energy prices and energy consumption
may have increased over time, but if income has increased even more, the income share of
energy expenditures will have declined, suggesting an increase in affordability.

The bars in Figure 169 show the relative impact for each of the factors (price, consumption,
income) on electricity expenditure share. For example, an increase in income lowers the
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electricity expenditure share, leading to a negative bar in Figure 169 (AS(Income)<0). The net
effect is depicted by the change in total (AS(Total)). The value of this bar corresponds to the
real change in the expenditure share.

Price effect: for most countries, electricity price increased, thus leading to an increase in
the electricity income share, but the magnitude of effects differs across countries. In most
countries, the increase in electricity price is the dominating effect (but not for Bulgaria or
in the Czech Republic), leading to an increase in the income share of electricity
expenditures;

Demand effect: the direction of effect is more heterogeneous than for the price effect; for
most countries the output effect is smaller in magnitude than the price effect or the
income effects;

Income effect: for most countries, an increase in income led to a decrease in the electricity
income expenditure share (but not the United Kingdom for example, which experiences a
decline in real GDP over that time frame); for several countries, in particular new
Member States like Bulgaria, the Czech Republic and Slovakia, the income effect is
dominating the other effects, thus leading to a substantial decrease in the electricity
income share.

Figure 169 — Decomposition of changes in the share of expenditures on electricity in
household income, 2008-2013
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Source: Ecofys report on energy prices and costs in the EU, 2016

After doing the same for decomposing of natural gas expenditure income share, we observe
the following:

Price effect: for most countries, the natural gas price increased from 2008 to 2013. This
leads to an increase in the income share of gas expenditures, but the magnitude of effects
differs substantially across countries and is particularly high for the Czech Republic, for
Slovakia and for United Kingdom. The increase in the gas price is the dominating effect
in many countries, including Austria, Italy, Croatia and Lithuania, leading to an increase
in the income share of gas expenditures;
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e Demand effect: similar to the electricity price the direction of the output effect for gas is
more heterogeneous than for the price effect; for most countries the output effect is
smaller in magnitude than the price effect or the income effects;

e Income effect: for most countries (but not United Kingdom and Ireland), an increase in
income led to a decrease in the income share of gas expenditures; for a few countries, in
particular the Czech Republic and Slovakia, the income effect is dominating the other
effects, thus leading to a substantial decrease in the gas expenditure share of income.

Figure 170 - Decomposition of changes in the share of expenditures on natural gas in
household income, 2008-2013
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Source: Ecofys report on energy prices and costs in the EU, 2016

5.3.1 Impact of cost components and energy policy measures

As it has already been demonstrated in the retail price chapter of this report, energy prices
might often be driven by non-market elements, such as network charges and taxes and levies,
being not closely related to the evolution of the energy and supply component of the retail
price. As we saw in the previous part, retail energy price is an important factor in the
evolution of energy expenditures for households. As in most Member States expenditures on
electricity has the highest importance among energy products and most of energy policy
measures are related to electricity, in the following we are going to demonstrate how
expenditures on different final retail price components impact the final electricity bill
households pay.
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Figure 171 — Impact of energy supply cost, network charges and energy policy elements
on household expenditure on electricity (in Euro per household, 2015)
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Source: Ecofys report on energy prices and costs in the EU, 2016

In most of the Member States energy supply costs make a significant part of the final
household electricity bill, as Figure 171 shows. Looking at expenditure terms in euros, the
electricity supply costs were the highest in Cyprus, Ireland, Malta and Sweden in 2013.
Expenditures on the network charge component were the highest in Czech Republic, Belgium
and Sweden. It is apparent that among taxes and levies VAT is the most prominent element of
the household expenditures; its absolute amount was the highest in Sweden in 2013. Excise
taxes were particularly high in Sweden and Denmark. Renewable support schemes had
significant impact on household's electricity expenditures in Germany and Italy, however, in
Spain, Austria, Belgium, Denmark and the Czech Republic they also had a measurable impact
on energy bills. Other policy support elements (energy efficiency support, market and system
operation, CHP support, nuclear support and social tariffs) had apparently less impact in 2013
on energy bills in the EU Member States.

5.4 Reaction of households on increasing energy costs

In many Member States energy prices paid by households, as it has already been mentioned,
have undergone a significant increase over the last ten years, and this resulted in decrease in
household energy consumption®*. However, decreasing energy consumption can only be
interpreted favourably if most of the decrease is related to improvement in energy efficiency
in the household sector. If the buildings and household appliances consume less energy, it

24 As in previous sections the analysis excludes transport fuels
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might favourably impact energy affordability. However, in many cases households do not
have other choice than reducing their energy consumption, and this does not result from
improving energy efficiency.

As Figure 172 shows, energy consumption in the residential sector as a whole decreased
between 2004 and 2013 in many EU Member States, and in many cases this was largely due
to improvements in energy efficiency. However, in some countries (e.g.. Greece, Spain) the
role of energy efficiency improvements was limited, and households had to change their
consumption habits, which in many cases practically meant a financial constraint relating to
energy expenditures.

Figure 172 - Factors behind changes in energy consumption in some EU Member States
(2004-2013)
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Note: The analysis does not cover consumption on transport fuels

5.4.1 Household energy use for different purposes

Besides looking at how much electricity, gas and other energy products households consume
in a given period, and how consumption and monetary expenditures on energy products
change over a given period of time in households with different income levels, it is also
meaningful to analyse the purposes of energy consumption in the residential sector.

Eurostat, the Statistical Office of the European Union has started to publish the first results of
a new data survey on final energy consumption of households. The objective of the new data
collection is to provide information on what kind of consumption purposes household use
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different energy products and carriers for. There were nine EU Member States who
voluntarily submitted their 2013 data® to Eurostat, and from this dataset some conclusions
can be drawn on a case study basis.

Figure 173 shows the distribution of household electricity consumption in percentages in the
nine Member States where data are already available. In most of the countries the biggest
share of electricity consumption is related to lighting and electric appliances, while water
heating (e.g.: in Bulgaria and Slovenia) and cooking (e.g.: in Portugal) also have important
shares. Space heating also has a significant share in France and the UK.

Figure 173 — Household electricity consumption — Shares of uses in some EU Member States,
2013
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Source: Eurostat voluntary data collection on final energy consumption in households from National Statistical Institutes

> Commission Regulation (EU) No 431/2014, as regards the implementation of annual statistics on energy
consumption in households, serves as a legal basis for the data provision
183



As Figure 174 shows, with the exception of Portugal, where gas is principally used for water
heating and cooking purposes, natural gas is mostly used for space heating in the Member
States with available data. Besides Portugal cooking has an important share in Latvia and
Romania, while water heating has more or less equal share within the total gas consumption
in the remaining countries.

Figure 174 - Household gas consumption — Share of uses in some EU Member States, 2013
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From affordability perspective space and water heating and lighting purposes are of particular
importance, as increasing electricity and gas expenditures fundamentally influence the
satisfaction of these basic needs and the quality of living of households. Other energy sources,
such as district heating might play important role in some Member States, basically in space
and water heating purposes.

As keeping homes adequately warm is essential for proper living conditions, it is meaningful
to see in each Member State the share of households that cannot afford to cover this
elementary need. EU Member States show a great diversity regarding the share of those low
income households (being below 60% of the median of the national income) that cannot
afford to keep their homes adequately warm, as Figure 175 shows. In 2014 the share of such
households was 23% on EU average, ranging from 2% in Luxembourg and 66% in Bulgaria.

However, over the last ten years there were significant changes in many Member States in the
share of such households. There were six Member States (Belgium, Bulgaria, Latvia,
Lithuania, Poland and Portugal), where the share of low income households being unable to
keep their homes adequately warm fell by more than ten percentage points between 2005 and
2014. On the other hand, in Greece, Italy and Malta the ratio of such households increased by
more than ten percentage points, and in Slovenia and the United Kingdom the increase
amounted to nine percentage points over the same period.
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Figure 175 - Percentage of households below 60% of the median national income being
unable to keep their home adequately warm
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Source: Eurostat database ‘Survey on Income and Living Conditions' (SILC)

5.5 Energy related expenditures in the transport sector

Households spend on energy products in order to satisfy their heating, cooking, lighting and
other basic needs, being closely related to their living conditions. However, households also
spend a significant amount of their total expenditures on transport goods and services,
including buying fuels and lubricants for their personal transport vehicles. It is thus also
meaningful to provide a cross country comparison on how much households in different
income quintiles spend on this purpose.

The next chart (Figure 176) shows the estimated expenditures on fuels and lubricants for
personal transport equipment® in each Member State in 2014 or in the most recent year with
available data. In this year the average energy related transport expenditure was 1,020€ per
household in the EU on average, ranging between 104€ in Romania and 3,770€ in
Luxembourg?’. It seems that there is a positive correlation between the income level and
energy related transport expenditures; households with high income tend to spend more on
transport fuels than households with lower income.

% COICOP heading "07.22 Fuels and lubricants for personal transport equipment". For the estimation of energy
related expenditures in transport, we use the ratio of the weight of this heading and that of Transport (COICOP
07) as a whole in the HICP index, which is multiplied by the actual expenditures for transport purposes. It must
be noted that this estimation might be biased by different share of transport expenditures on passenger cars, fuels
and lubricants and other transport services in the different income quintiles. For example, this method might
overstate the importance of fuel expenditures in households with high income, as they probably spend a larger
proportion of their transport related expenditures on purchase of vehicles (and thus a lower share on fuels) than
households with average or low income.

%" The energy related transport expenditure data for Luxembourg might be overestimated, as compared to the
population of the country there are many commuters living in neighbouring countries, who purchase transport
fuels in Luxembourg, given its favourable price in the region.

185



Figure 176 — Estimated household expenditures on energy products in transport of income
quintiles, 2014
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations

Note: Expenditure data on the chart must be read in cumulative way; e.g.: expenditure in the third quintile is the sum of the first three bars
from the bottom in each country. Total stands for the average of all households.

Looking at the share of energy related transport goods in total household expenditure (Figure
177), it is reasonable to say that in almost all Member States households in higher income
quintiles spend proportionally more on transport fuels than households in lower income
quintiles. This is a substantial difference compared to what we've seen in the case of energy
products used for domestic energy services (e.g.: heating, cooking, lighting, etc.), where
richer households normally spend proportionally less to energy products compared to their
total expenditure than households with lower purchasing power.
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Figure 177 — Share of energy expenditure on transport in household expenditure by income
quintiles, 2014
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Source: Directorate General for Energy and Eurostat common data collection from National Statistical Institutes and own computations
Note: Total stands for the average of all households.
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